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DISCLAIMER

Recovery plans delineate reasonable actions which are believed to be required to recover
and/or protect listed species.  Plans are pubhshed by the U.S. Fish and Wildlife Service
(Service}, sometimes prepared with the assistance of recovery teams, contractors, state
agencies, and others. Objectives will be attalned and any necessary funds made avallable
subject to budgetary- and other constra:nts affectlng the partles mvolved as well as me
need to address other priorities. o

Estimates of cost and task duration as listed in Part lll have some uncertainty depending on
the nature of the task. Duration of some research tasks are unknown because they are
experimental in nature and it is difficult to predict the interval required to complete the task
or to attain required data sets for statistical analysis. Costs of some management tasks are
uncertain when they involve activities for which there exists no previous cost experience.

Recovery plans do not necessarily represent the views nor the official positions or approval
of any individuals or agencies invelved in the plan formulation, other than the Service. They
represent the official position of the Service only after they have been signed by the
Regianal Director or Director as approved. Approved recovery plans are subject to
modification as dictated by new findings, changes in species status, and the completion of
recovery tasks.
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- PREFACE

The Whooping Crane Recovéry Plan was prepa’féd _tjnder the authority of the Endangered
Species Act of 1973, as amended.. Decision makers are provided with an orderly set of

events which, if carried to successful completion, will change the status of this species
from the endangered to the threatened level. The Pian compiles management and research
efforts that are underway and proposes additional efforts needed to assure the recovery of
the whooping crane. Funding levels and time schedules are estimated, and priorities set for
each management and research effort. . o e A D

This revision of the Whooping Crane Recovery Plan describes only those recovery actions
and costs required for the birds and habitat within the boundaries of the United States.
Recovery actions are carefully coordinated with the Canadian whooping crane recovery .
team. Recovery actions to be undertaken in Canada are described in the Canadian '
Whooping Crane Recovery Plan (Edwards et al. 1893). Cooperative recovery actions of the
two nations are outlined in a "Memorandum of Understanding. . .On The Conservation Of
The Whooping Crane™ approved in April 1980. When the United States and Canadian
recovery plans are again revised, the U.S. Whooping Crane Recovery Team has
recommended that the plans be combined as a single plan.
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EXECUTIVE SUMMARY

Current Species Status: This species was listed as endangered in 1970 and critical habitat was
designated in 1978. Whooping cranes currently exist in three wild populations and at five
captive locations. The December 1993 wild popuiation is estimated at 160, including 141
individuals in the only self-sustaining population, 10 birds survived in the Rocky Mountain
Population {one in captivity), and 10 captive-reared birds survive in Florida in an expenment to '
start a nonmigratory populatlon The captive populatlon contalned 101 blrds ' '

Habitat Regmrements and leltlng Fac;gr§ Marshes, Iake, ponds, and rivers prowde nesting
and migration habitat for the main wild populatlon which nests in Wood Buffalo National Park

(WBNP) and adjacent areas of Canada. This population, called herein the AWP, winters in
coastal marshes and estuarine habitat of Texas. Historic population declines resulted from
habitat destruction, shooting, and displacement by activities of man.

" Recovery 0b|ect|ve Downllstmg by year 2020. A delisting goal is not ldentlfied at this time.
The downlisting goal is a minimum of 40 nesting pairs in the AWP and a minimum of 25 pairs
occurring in self-sustaining populatlons at each of two other discrete locations. These breeding
pair levels must be attained or exceeded for 10 years before downlisting occurs. The recavery
actions may result i in migratory and nonmlgratory populatlons as occurred hlstorlcally in North_
America. : _ .

Actions Needed:

1. Continue to build the AWP population to minimize the chance that a catastrophic event will
eradicate this population. Protect and manage habitat of all wild populations.

2. Attain breeding pair and productivity goals at two captive facilities in the United States and
one in Canada to produce the birds required for reintroductions. Continue research to improve
production of captive flocks, to identify appropriate reintreduction sites and improve
reintroduction techniques.

3. Establish two additional self-sustaining wild populations.

4. Maintain an information/education program.

Estimated Cost of Recovery for First Decade ($000's):

Need 1 Need 2 Need 3 Need 4 Total
FY 1 1,105 840 451 20 2,421
FY 2 1,105 840 461 20 2,421
Fry 3 950 840 461 20 2,266
FY 4 945 840 461 20 2,266
FY 5 835 240 461 20 2,256
FY 6 a35 840 461 20 2,256
FY 7 235 740 461 20 2,156
Fy 8 835 740 461 20 2,156
FY 9 935 690 461 20 2,106
FY 10 935 690 461 20 2,106
Total Cost tg Downlist: $48,120

Date of Recovery: The estimated time to achieve downlisting is year 2020.
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PART . INTRODUCTION

If one had to choose a specles or subspecies currently on the United States’ endangered _
species list to symbolize the endangered species program, the whooplng crane {Grus =~
americana) would be a prime candidate. This crane’s annual travels are newsworthy and its
story dramatic. It is also a symbol of international efforts to save endangered wildlife. '
During the last 50 years, many people have become involved in the sometimes frustratmg
attempts to save whooping cranes for future generations to enjoy.

Management actions in the United States and Canada have resulted in a gradual rncrease in
their number from a low in 1941 when only 15 or 1 6 remained in the flock wintering in = .
Texas. In December 1993, there were about 261 whoaping cranes, including both wild and
captive populations. The Endangered Species Act of 1973 (16 U.S.C., 15631- 1543 87
Stat. 884), which resulted in establishing the Whoopmg Crane Recovery Team and
developing this Plan, facilitated further actions on behalf of the species. The whoopmg
crane was listed as threatened with extinction in 1967 (Eed. Req. Vol. 32, Number 48,
March 11) and as endangered in 1970 (Fed. Reg. Vol. 35, Nomber 199 October 13).
Critical habitat was designated in 1978 (Eed. Rea. Vol. 43, Number 84, May 15}.. Recovery
is mplemented cooperatwely by Canada and the United States (Lewrs 1991}

A. Descnptlon

The whooplng crane isin the Famlly Grurdae, Order Grmformes “The closest taxonomlc
relatives in contlnental North America are five races of sandhlll crane (G. canadensis), the N
lesser (G. ¢ ¢. canadensis), Canadian (G. c. rowanll, greater (g c. tabida), Florida {G. G.
pratensis), and Mississippi (G. . pulla). (the [ast also listed as end‘ang“'—e‘r—edl The common
name. whooplng crang” probably orlglnated from the loud srngle note vocallzatlon glven
repeatedly by the brrds when they are alarmed. ‘ :

The whooping crane is the tallest North Amencan blrd males approach 1 5 m when
standing erect, and exceed the greater sandhill crane in - height by 12 to 20 cm. Males are
generally larger than females .Captive males average 7.3 kg, and females 6.4 kg Seasonal
weight variation is consaderable, with a. maximum in December and January and a minimum _
in July and August External measurements from preserved spec:mens have been '
summarized by Walkinshaw (1973: 166). In appearance, whooping cranes are sexually
monomorphic. However, the guard call vocalization is sexually distinct (98.8 percent .
accurate, Carlson 1991) and the vocalization and visual components of the unison call are
sexually distinct {Archibald. 1975). Vocal analysls is not sufflclently accurate (64 4 percentl_
to identify individual birds (Carlson 199‘1) . ' : . '

Adult plumage is snowy whxte except for black pnmarles, black or graytsh alulae sparse
black bristly feathers on the carmine crown and malar i reglon, and a dark gray-black
wedge-shaped patch on the nape. 'The size of the post-occipital patch varies conmderably
between individuals. The black primaries and alulae are not visible when the wings are
folded back, and the plumed, decurved tertials ordinarily conceal the short tail. The strong
bill is a dark olive-gray, which becomes lighter during the breeding season. The area at the
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base of the bill is pink or rosaceous, and the iris of the eye is yellow. The legs and feet are
gray-black.

The juvenile plumage is a reddish cinnamon color. At age 80-100 days, the chick is capable
of sustained flight. At age 120 days, white feathers begin to appear on the neck and back.
Juvenile plumage is replaced through the winter months. The plumage is predominantly
white by the followmg spring and the dark red crown, lorés, and malar areas are apparent.’
Rusty juvenile plumage remains only on the head, the upper neck, secondary wing coverts,
and scapulars (Stephenson 1971) Yearhngs achleve typlcally adult plumage late in thelr _
second summer, '

E. .Distribution

Hlstoncal Historical Distribution: Fossmzed remains from the Upper Pliocene i in ldaho {Mlller 1944,
Feduccia 1967), and from the Pleistocene in California, Kansas, and Florida (Wetmore 1931,
1956) appear inseparable from the present form. Current evidence indicates that tha -
historical range extended from the Arctic coast south to central Mexico, and from Utah east
to New Jersey, South Carollna Georgia, and Flonda (Allen 1852, Neshitt 1982)."
Distribution of these fossul remalns suggests a wnder dlstnbutlon dunng the Plelstocene

Allen {1 952:83) estl_rnated__that_the .whooplng crene-popuiatlon in ..;-1 860, or poss:bly
1870, totalled between 1300 and 1400 individuals.” Banks {1978), using two independent
techniques, derived estimates of 500 to 700 whooping cranes present in 1870 (Banks, R.C.
1978. The size of the early whooping crane populations. Unpublished report. 'U.S. Fish
and Wildlife Service files. 10 pp.). Regardiess of the precise number, the whoop:ng grane
was uncommon, and its numbers rapldly declined by the late 19th century. By 1937, only -
two small breeding populatlons remained—a nonmlgratory population which inhabited the
area around White Lake in southwestern Louisiana, and a migratory population, hereafter
called the Aransaleood Buffalo’ Populatlon (AWP) whlch wintered on the Aransas National
Wildlife Refuge (NWR) in coastal Texas and nested in an unknown location. - The remnant
Louisiana population was reduced from 13 to 6 birds followmg a hurricang in August 1940,
and the Iast mdlwdual was taken lnto captwlty in March 1950

The AWP was counted each wunter in Texas after the Aransas NWR was estabhshed in
1937 (Table 1). Limitations on the use of aircraft during World War II’ made’ census difficult,
but the only obvious dlsparlty occurred in the winter of 1945- 46, when the’ survey count o
was four blrds less than the number of whlte-plumaged blrds returnlng the followmg fall

The pnnclpal breedlng range in the mid 1800 s extended from central illinois northwestward -
through northern lowa, western Minnesota, northeastern North Dakota, southern’ Manitoba '
and Saskatchewan, to the general vicinity of Edmonton, Alberta {Fig. 1). Some nestmg -
apparently occurred at other sites such as Wyoming in the 1900’s, but documentation is
limited (Allen 1852, Kemsies 1930). The whooping crane dlsappeared from the heart of its
breeding range in the north-central United States by the 1880’s. The last documented
nesting in the aspen parklands of Canada occurred at Eagle Lake (now called K:ylu Lake).
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Table 1. Whooping crane peak winter populati_dns of the AWP and other populations,
1938-1993a. ‘ R S =

AWP

Winter Adult ‘Young Subtotal = Other Populations  Total
1938-39 14 4 18 11 29
1939-40 15 7 22 13 35
1940-41 21 5 26 - 6 32
1941-42a  14{13) 2 - 16(18) 6 22
1942-43 15 4 19 5 24
1943-44 16 5 21 4 25
1944-45 15 3 18 3 21
1945-46 18(14) 4{3) 2217) 2 24
194647 = 22 3 25 2 27
1947-48 25 B 31 1. 32
1948-49 27 3 ‘30 1 31
1949-50 ¢ 30 4. .34 B B 35
1850-61 . 26 5 - 31 _ : 31
1951-52 20 5 25 .25
1952-63 19 2. 21 21
1953-54 21 3 24 _ 24
1954-55 21. S0 .21 T e : 21
1955-56 20- 8 . 28 I .. 28
1956-57 22 2 24 : e - 24
1957-58 22 "4 260 T ) 26
1958-59 23 9 32 - . 32
1959-60 31 2 33 : 33
1960-61 30 B s - 736
1961-62 34 5 39 . Lo 39
1962-63 32 0 32 . o L 32
1963-64 26(28) 7 33(35) o 33
1964-85 32 10 42 ST L A2
1965-66 36 . 8 44 S a4
1966-67 38 5 43 - S 43
1967-68 39 9 48 __ .- A8
1968-69 44 6 50 - - SR 50
1969-70 48 8 56 : . -, ' 56
1970-71" 51 6 57 . : _ 57
1971-72 54 B 59 ' 59
1972-73 46 5 51 51
1973-74 47 2 49 RMP 49
1974-75 47 2 49  Adult  Young 49
1975-76 - .49 8 57 4 61



Tahle 1. {continued)

AWP

Winter Aduit Young Subtotal . Other Populations  Total
1976-77 57 12 69 3 3 75
197778 62 10 72 6 2 .80
197879 68 - . 7 75 6 .3 .84
1979-80 70 6 76 . 8 7 91
1980-81 © .72, .. 6 78 15 5. ‘98
1981-82 . 71 2 . 73. .13 0 - .86
1982-83 . 67 6 .. 73 10 . 4. 87
1983-84 68 7 75 13 17 105
1984-85 71 15 86 21 12 119
198586 . 81 ... i6 .. 97 .27 4 128
1986-87 . 89 .. . 21 110 . 20 1. R T
1987-88 109 .~ 25 134 16 . . 0O . 150
1988-89 119 19 138. 14 . . 0. 182
1989-90 ~ 126 . 20 .- 146 . 13 .- O 159 .
1990-81 . 133 13 146 . 13 0 . 2159 .
1991-92 124 8 132 12 0 144
199293 121 15 136 9 0 145

1

1993-94_ _:__..,127 .16, ..143 8

a Other populat}ons colurnn ]IStS the Lowsxana nonmlgratory populatlon 1938 1949 and o
Rocky Mountain Populatmn {RMF‘) 1975 ta 1993 Where two numbers occurin a column N
the one in parenthesis is the original count and the second is the adjusted numberas . .
explained in Boyce (1987). The 1945 count at Aransas NWR and vicinity was 14 and 3,
but 22 adult-plumaged birds returned to the refuge in the winter of 1946 Consequently, it
is evident that some blrds were not counted in: 1945 : e

Saskatchewan in 1922 (Hjertaas 1989) and the [ast reported reproductlun in the _
nonmigratory Louisiana population occurred in 1939 {Lynch 1956, Gomez 1992}. The
nesting area of AWP was discovered in 1854 in WBNP, Northwest Territories, Canada .
(Figure 1), and this populatlon is the only historlcal one. that survives. ' -

In the 19th century, there were several mlgratlon routes The two most lmportant ones _
(Allen 1952:103} were ". . .those between Louisiana and the nesting grounds in Illinois,
lowa, Minnesota, North Dakota, Manitoba, and the other from Texas and the Rio Grande
Delta region of Mexico to nesting grounds in North Dakota, the Canadian Provinces, and
Northwest Territories.” A route through west Texas into Mexico apparently followed the

route still used by sandhill cranes, and it is believed the whoopmg cranes regularly travelled_ -

with them to wintering areas in the central interior hlghlands region (Allen 1952)
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Ancther migration route crossed the Appalachians to the Atlantlc Coast. These birds
apparently nested in the Hudson Bay area of Canada. Coastal areas of New Jersey, South
Carolina, and river deltas farther south were the wintering grounds. The specimen records
or sighting reports for some eastern locations are Alabama 1899; Arkansas 1889; Florida
1927 or 1928; Georgia 1885; illinois 1891; Indiana 1881; Kentucky 1886; Manitoba 1948;
Michigan 1882; Minnesota 1917; Mississippi 1902; Missouri 1884; New Jersey 1857; Ohio -
1902; Ontario 1895; South Carolina 1850; and Wisconsin 1878 {Allen 1952, Burleigh
1944, Hallman 1965, Sprunt and Chamberlain 1949).

Atlantic Coast locations used by whooping cranes include the Cape May area and Beesley's
Point at Great Egg Bay in New Jersey; the Waccamaw River in South Carolina; the deltas of.
the Savannah and Altamaha Rivers, and St. Simon’s Island in Georgia; and the St.

Augustine area of Florida. Gulf Coast locations include Mobile Bay, Alabama; Bay St. Lours
in Mississippi; and the numerous records from southwestern Louisiana where the last bird -
was captured in 1950. Coastal Louisiana contarned both a nonmlgratory ﬂock and wmtermg
migrants (Allen 1952}.

"There is evrdenoe to suggest that whooping cranes occurred in Florida, perhaps well into -
the 20th century." (Nesbitt 1982:151). Nesbitt described various sightings, including one
by O. E. Baynard, a respected field naturalist, who stated that the last flock of whooping
cranes (14 birds) he saw in Florida was in 1911 near Micanopy, southern Alachua County.
Two whooping cranes were reported east of the Kissimmee River on January: 19, 1936, and
a whooping crane was shot and photographed north of St Augustrne, St. Johns County, in -
1927 or 1928 (Nesbrtt 1982). :

Records from interior areas of the southeast include the Montgomery, Alabarna area; in
Arkansas at Crocketts Bluff on the White River, and near Corning; in Missouri in. Jackson
County near Kansas City, near Corning, in Lawrence County southwest of Spnngfreld in
Audrain County, and near St. Lours, and in Kentucky near Louisville and Hickman. -1t is
unknown whether these records represent w:ntenng locatrons, rernnants of a nonm:gratory :
populatlon or wandenng brrds £ -

Today most whooplng cranes mrgrate from WBNF in Canada to Aransas NWR on the Texas :
coast. This route passes south-south eastward’ through northeastern Alberta,’ ‘southcentral -
Saskatchewan, northeastern Montana, western North Dakota, western South Dakota, .. .
centrat Nebraska and Kansas, west-central Oklahoma, and east-central Texas (Fig. 2).
Scattered occurrences have, however been reported in adjacent states and provmces

Allen {1952) believed the tall grass prarrles of southwestern Lou1srana were the whooprng
crane’s principal historical wintering range. Such prairies also occurred along the Gulf Coast
of Texas and northeastern Mexico, primarily in the vicinity of the Rio Grande Delta. Other
5|gnaf|cant wuntenng areas were the interior tablelands in western Texas and the h:gh
plateaus of oentral Mexrco where whoopmg cranes occurred among thousands of sandhlll
cranes.

Present Drstrrbutron Whoopmg cranes currently exist in three wild populat:ons and at fi ve :
captive locations. The only self—sustalnrng wild populatlon the AWP, nests in the o
Northwest Territories and adjacent areas of Alberta, Canada, primarily within the boundaries
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of WENP. These birds winter along the Gulf of Mexicao coast at Aransas NWR and adjacent
areas {Fig. 2). ' The winter habitat extends 48-56 km along the coast from San Jose Island
and Lamar Peninsula on the south to Welder Point and the central portion of Matagorda
Island on the north, and consists of estuaring marshes, shallow bays, and tidai flats (Allen
1952, Blankinship 1976} (Fig. 3). Some individuals aiso occur occasionally on nearby
rangelands or farmlands. Forty-five AWP palrs nested in 1993 The December 1983
population was 141 birds.

Another wild flock consists of eight individuals reared by wild sandhill cranes (termed cross-
fostered because they were reared by another species) in an effort to establish a migratory,
Rocky Mauntains Population {RMP) and one captive-reared bird released in a recent
experiment. The project began in 1975 with the transfer of wild whooping crane eggs from
nests in WBNP to the nests of greater sandhill cranes {G. ¢. tabida) at Grays Lake NWR in
southeastern idaho. The sandhill cranes became the foster parents to the whooping crane
chicks and taught them the migration route which the parents traditionally followed. The
RMP hirds spend the summer in idaho, western Wyoming, and southwestern Montana and
winter in the middle Rio Grande Vailey of New MEXICO T

The third wild population consnsts of ten blrds remalnlng from 19 ‘captive-reared whooping
cranes released in the Kissimmee Prairie of Florida in Fe_bruary‘and December of 1993, This
flock has been designated experimental nonessential and is the first step in an effort to
establish a nonmigratory population in Florlda - This populatlon is hereafter called the Florida
population (FP). b :

In May 1993, whooping cranes were Iocated at five captive sites. ‘Two captive flocks are
maintained by the U.S. Fish and Wildlife Serwce, one at Patuxent Wildlife Research. Center
(PWRC) containing 55 birds and one. at International Crane Foundation (ICF) containing 26
birds in December 1983. The Canadian Wildlife Service is starting a population at the
Calgary Zoo which now contains 16 birds. Three birds reside at San Antonio Zoological
Gardens and a single bird is in captivity at the Rio Grande Zoological Park in Albuguerque,
New Mexico, being treated for avnan tuberculos:s

In the 1970’s and early 1980 S, the AWP was increasing at an annual rate of 4 percent,

double the rate observed prior to the mid 1950’s (Binkley and Miller 1983). Subsequent
population studies indicate a 10—year cycle of unknown cause in survivorship {Boyce and
Miller 1985, Boyce 1987, Nedelman gt al. 1987).-

C. Habitat

The current nesting area wnthm WENP lies between the headwaters of the Nyarling, Sass,
Klewi, and Little Buffalo rivers, The area is poorly drained and interspersed with numerous
potholes. Wetlands vary conmder_ably in size, shape and depth, and most possess soft marl
bottoms. Wetlands are separated by narrow ridges which support an overstory of white
spruce (Picea glauca), black spruce (P. mariana), tamarack {Larix laricina), and willows {(Salix
spp.), and an understory of dwarf birch (Betula glandulosa), Labrador tea ( (Ledum

groenlandicum). and bearberry (Arctostaphylos uva-ursi). Bulrush {Scirpus validus) is the
dominant emergent in the potholes used for nesting, although cattail (Typha sp.), sedge
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(Carex aquatilis), musk-grass {Chara sp.}), and other aguatic plants are common (Allen

1956, Novakowski 1965, 1966, Kuyt 19763, 1976h, 1981a).

Nest sites are being located in the rushes or sedges of marshes, sloughs, or along lake
margins (Bent 1926). Allen (1956) found an abundance of invertebrates, primarily mollusks,
crustaceans, and aqguatic insects, in the ponds occupied by nesting pairs. He also
encountered several species of minnows, frogs, and garter snakes (Thamnophis s S 8p.), and

believed that mollusks and frogs must be important items in the diet of breedlng adults and
their offspring. ' _

Lightning-caused fires have burned large portions of the nesting area during drought {e.g.,
1981}, but losses of eggs, chicks, or adults have not been confirmed. Molting aduits or -
flightless young would be vuinerable to fire. Wildfire may be beneficial to cranes due to
removal of dense or tall vegetation thus making the area more aecessmle for whooplng
crane use and recycling nutnents : :

Although the quality of the nestlng habitat can be debated there is no ewdence that growth
of the AWP is limited by habitat. Hatching success is high in most years (Kuyt 1976¢,
19814, 1981b) and the area is remote from human activities. Thousands of hectares of
-unoccupled apparently similar habitat are available in the area.  Some new pairs pioneer
-unoccupied nesting habitat as the population increases (Kuyt 1978b). A project of Parks

' Canada is underway to ldentlfy the suitable unoccupled nestmg habitat wnthln WBNP

: Whoopmg cranes use'a varlety of habitats dunng mlgratlon (Howe 1987, 1989 Llngle

1987, Llngle et al. 1981). Twenty-seven cranes were monitored for one or more seasons,
“including nine radio-marked birds and others that associated with them (Howe 1987, 1988). .
They fed primarily in a variety of croplands and roosted in palustrine (marshy) wetlands. A
majority of the roosting wetlands were less than 4 ha (75 percent) and within 1 km ofa
suitable feeding site. Mare than 40 percent of the roosting wetlands were smaller than 0.5
ha. Aithough heavily vegetated wetlands were generally not used, family groups appeared
to select more heavily vegetated. wetlands than non-families {Howe 1987, 1989). Cropland
accounted for 70 percent of the feeding sztes of non-fam:lles but wetlands aecounted for
67 percent of the feedmg SItes of farmlles TR :
Whooping cranes also roost in riverine habltat most notably the Flatte Rwer Middle Loup
River, and Niobrara River in Nebraska; Cimarron River in Oklahoma, and the Red River in
Texas {U.S. Fish and Wildlife Service confi rmed sighting records). ' Cranes roost on
submerged sandbars in wide unobstructed channels that are :solated from human
disturbance {Armbruster 1990). Large palusmne wetlands are used for roosting and feeding
during migration. Included.in this category are those at Quivira NWR in Kansas (68
confirmed sightings), Salt Plains NWR in Oklahoma (61 sightings confirmed), Cheyenne
Bottoms State Wildlife Area (34 sxghtmgs conflrrned), and Iarge reservmr margins in the
Dakotas : . o

About 9,000 ha of salt flats on Aransas NWR and adjacent islands comprise the principal
wintering grounds (Fig. 3). Marshes are dominated by salt grass (Distichlis spicatal,
saltwort (Batis maritima), smooth cordgrass (Spartina alterniflora), glasswort (Sa[icgrnia sp.),
and sea ox-eye _(Barrichia frutescens).  inland margins of the flats are dominated by Guif
cordgrass (Spartina spartinae). Interior portions of the refuge are gently rolling and sandy
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and are characterized by oak brush, grassland, swales, and ponds. Typical plants include
live oak {Quercus virginiana), redbay (Persea borbonia), and bluestem {Andropogon spp.)
(Stevenson and Griffith 1946, Allen 1952, Labuda and Butts 1879). Buring the last 20
years, many upland sites have been grazed, mowed, and coniro} burned (Labuda and Butts
1979). The refuge maintains as many as 3300 ha of grassland for cranes, waterfowl, and
other wildlife. Human visitation is carefully controlled, and other potentially conilicting uses
of the refuge, such as activities associated with oil and gas exploration and pumping '
operations, are reduced when whooping cranes are present. . o

As nated previously, critical habitat was designated for whooping cranes in 1978. Critical
habitat is defined within the Endangered Species Act as habitat which contains those
physical or biological features, essential to the conservation of the species, which may
require special management considerations or protection. Critical habitat was identified for
nine sites in six states {(Fed. Reg. Vol. 43, Number 94, May 15). The interested reader is
referred to the Federal Register for a detailed description of the sites. However, these sites
are: (1) Monte Vista NWR, Colorado; {2) Alamosa NWR, Colorado; (3) Grays Lake NWR and
vicinity, Idaho; {4) Cheyenne Bottoms State Waterfowl Management Area, Kansas; {6) the
Platte River bottoms between Lexington and Dehman, Nebraska; (7) Bosque del Apache =
NWR, New Mexico; (8) Salt Plains NWR, Oklahoma; and (9) Aransas NWR and vicinity,
Texas. oy

D. Life History

Wild whooping cranes were not individually marked until 1975 {Drewien and Bizeau 1978,
Kuyt 1978a, 1979a); consequently, some aspects of their life history and population biology
" remain uncertain. - Current estimates suggest a maximum longevity in the wild of 22-24 '
years (Binkley and Miller 1980).. Captive individuals live 35-40 years (McNulty 1966,

Moody 1931). "Crip" was at least 33 years old when he died at San Antonio Zoo in 1979,
" Josephine” was at least-27 years old at the time.of her death (McNulty 1966). "Can-US",
a 29-year-old male, is still reproductively active in the captive flock at PWRCin 1893.
Whooping cranes are monogamous, but will remate, sometimes within only a few weeks,
following the death of their. mate {Blankinship 1976, Stehn 1992), Bishop and Blankinship
{1982) documented several instances in. which 2- and 3-year-old color-banded birds paired
with unmarked birds. Kuyt (1981a) chserved two instances in which nesting pairs -
contained one member (@ male in each instance) that was known to be 3-years-ald. A 3-
year-old female has also nested, but pair formation can be a lengthy process. Bishop (1984}
observed pair bonds that developed over 1to 3 wip;ers from associations in subadult flocks
on the wintering grounds. The average age of first egg production is stightly over 4 years
(E. Kuyt, pers. comm. 1991}, . ' T e e

Most pairs return to the nesting area in WBNP in late April, and begin nest construction and
egg laying. Experienced pairs arrive first, show considerable fidelity to their breeding '
territories, and normally nest in the same general vicinity each year. These nesting .
territoriss—-termed "compaosite nesting areas"—vary considerably in size, and range from
about 1.3 to 47.1.km2 (Kuyt 1876a, 1976b, 1981a). . From the initiation of _lay'ing ‘until
chicks are a faw weeks of age, the activities of pairs and family groups are restricted to the
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breeding territory. To date, the mlmmum dnstance recorded between nests has been BOOm
(Kuyt pers. comm., 1991). : ,

Eqgs are normally laid in late Apnl to mid May, and hatchmg oceurs about 1 month Iater

The incubation period is from 29 to 31 days. Kuyt (1981b:126) reported that "Among 203
clutches abserved between 1966 and 1980, 184 {90.6 percent) contained 2 eggs, 16 (7.9
percent) only 1 egg, and 3 (1.5 percent) 3 eggs.” Eggs are light-brown or olive-buff overlaid .
with dark, purplish-brown blotches concentrated primarily at the blunt end. Eggs average
100 mm in length and 63 mm in width {Bent 1926, Allen 1952, Stephenson and Smart
1972). Whooping cranes may renest if their first clutch is destroyed or lost before
mid-incubation (Erickson and Derrickson 1981, Derrickson and Carpenter 1981, Kuyt-
1981b). Whooping cranes generally nest annually, but occasional pairs skip a nesting .
season for no apparent reason. When nestlng habltat condltlons are unsurtable, some palrs :
do not atternpt to nest ' : L :

Whooplng crane egg and tissue spec:mens examlned for pestlclde re5|dues at F‘atuxent
Wildlife Research Center have shown concentrations well below those encountered in most.
other migratory birds {Robinson’ et al. 1965, Lamont and Reichel 1970, Anderson and :
Kreitzer 1971, Lawis et al. 1992). To date there is no evidence that pestlclde
contamination has affected the welfare of whooping cranes. '

Except for brief intervals, one member of the pair remains on the nest at all times. Parents
share incubation and brood-rearing duties. Females tend to incubate at night (Allen 1952, -
Walkinshaw 1965, 1973) and take the primary role in feeding and caring for the young
(Blankinshlp 1976)." Parents and young return to the nest each night during the first 3-4

days after hatching. After that time, the young are brooded by their ‘parents wherever they
are when night or foul weather overtakes them. During the first 20 days after hatchmg, ey
families generally rernam mthm 1 8 km of the nest snte (Kuyt pers comm } : :

Whoopmg cranes are omnlvorous (Walknnshaw 1973} probmg the sonl subsurface W|th thelr
bills and taking foods from the soil surface or vegetation. Young chicks are fed by their .
parents and gradually become more mdependent in their feeding until they separate from the
parents preceding the next breeding season. ‘ Summer foods include [arge nymphal orlarval -
forms of insects, frogs, rodents, small birds, minnows, and berries (Allen 1956, Novakowski
1966). Foods utilized during mrgratlon are poorly documented but lnclude frogs frsh plant
tuhers, crayf sh, insects, and waste grarns |n harvested t” elds : : RER

Autumn m:gratlon normally beglns in mid- September, uwth most’ blrds arriving on the
wmtermg grounds between late-October and mid-November. “Occasionally, stragglers may
not arrive until late-December. Nonbreeders and unsuccessful breeders probably initiate and
complete fall migration sooner than family groups because young-of-the-year are rarely
observed among the first birds arriving in southern Saskatchewan or Texas (Allen 1952
Archibald et al. 19786, Stephen 1979} ' ' : o P

Whooping cranes are less gregarious than ‘sandhill cranes, and normally mlgrate as a snngle,
pair, family group, or in small flocks, sometimes in the company of sandhill cranes. -Flocks
of upto 10 subadult whooping cranes have ‘been seen feeding in traditional migration
stopovers {staging areas) in Saskatchewan durlng radio tracking studies (Kuyt 1982). They
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are diurnal migrants and make regular stops to feed and rest Although whooging cranes
will use a variety of habitats for foraging and roosting dunng these stopovers lArmbruster -
1990, Lingle et al. 1991), they seem to prefer isolated sites away from human activities.

This preference ‘and the birds’ rarity, result in few authenticated sightings during mlgratlon
each year.

For almost half of the year, whooping cranes occupy winter guarters on and adjacent to
Aransas NWR. Although close association with other whooping cranes is tolerated at times
on the wintering grounds, pairs and family groups typically oceupy and defend relatively
discrete territories. Recent studies indicate a declining territory size as the population
increases. The recent average is 117 ha (Stehn and Johnson 1987). Subadult and
unpaired-adult whooping cranes form small flocks and use areas outside occupied terntorles
(Blankinship 1976, Bishop and Blanklnshlp 1982). Subadults tend to winter near the )
territories where they spent their first year (Bishop 1984). Paired cranes will often locate
their first winter territory near the winter terrltowr of one of their parents (Bishop 1984,
Stehn and Johnson 1987). . T : .

Animal foods—-espeoiallv blue crabs (Callinectes sapidus), ciams (;rg_m_ Q|ebILIS Ensi ,
minor, Rangia cuneata, Cyrtopleura costada, Phacoides pectinata, Macoma ¢ constricta ) and
the plant wolfberry (Lycium carolinianum) predominate in the winter diet (Allen 1952, 1956,
Uhler and Locke: ‘1970 Blankinship 1976). Most foraging occurs in the brackish bays, =
marshes, and salt flats lying between the mamland and barrier |slands Occasnonally, they
fly to upland sites when attracted by foods such as acorns (Quercus virginiana), snails, =~
crayflsh and insects, and then return to the marshes to roost. Uplands are partcoularly o
attractive when partially flooded by rainfall, burned to reduce plant cover or when food is
less available in the salt flats and marshes (Bishop and Blankinship 1982). Some whooping .
cranes use upland sites frequently in most years but agrlcultural croplands ad}acent to the
Aransas NWR are rarely. vnsrtecl . . e

ngh fall t:des and heavy rains sometlmes ﬂood t|dal flats In these circumstances, the. birds
forage almost exclusively on. biue crabs and wolfberry in flooded areas. In December and
January, tidal flats. typically drain as a result of lower tides, and the blrds move into shallow
bays and channels to forage pnmanly on clams, although blue crabs are. occaswnally o
captured while probing the bottom Clams are a significant dietary item when water depths
are low, temperatures cold, and during drought when high sallnlty reduces the blue crab
population. -Most clams and small blue crabs {5 cm or less in width) are swallowed whole
Larger crabs are pecked into pleces before bemg swallowed (Blank;nshlp 1976). '

As spring approaches, dancing, unison calling {Archibald 12786}, and flying increase in
frequency, and are especially indicative of pre-migratory restlessness (Allen 1952,
Blankinship- 1976). Family groups and pairs are usually among the fi rst to depart wmter:ng
grounds, assisted by strong southeast winds which typically occur at thls time of year. _
First departure dates normally. occur between March 256 and April 15, w1th the last birds .
usualty leaving by May. 1. Oooasmnal stragglers may, however, linger into mid-May, and in
16 years in the period 1938-1982, ane to 4 birds (27 birds total} have remained at Aransas
NWR throughout the summer. Some of these blrds were ill or cnppled or mates of b:rcls
which.were orlppled : e o
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Parents separate from their young of the previous year upon departure from Aransas NWR in
northward migration, while en route to the breeding grounds or scon after arrival on the
breeding grounds (Allen 1952, Archibald et al. 1976, Stehn unpubl. 1992, Kuyt unpubil.).
Information on marked individuals suggests that most juvenlles and subadults spend the
summer near their natal area (Kuyt 1979b, 1981a). :

E. Fleasons for Llstmg

The impact of human sett!ement upon the wildlife of interior North Amenca is dramatlcally
evident in the changing status of the whooprng crane. Cranes disappeared as agricuiture
claimed the northern Great Plains of the U.S. and Canada {Allen 1952}, Only one small-
population survived. Ironically, the traditions which appear to have saved the whooping
crane as a small relict. breed:ng populatlon in WBNP, prevent its voluntary return to what
was Once its prrnc:pal nesting range. Re-colonization of these former breedmg areas
remains unllkely unless man aSSIsts W|th purposeful relntroductlon : '

Biglogical Characteristics: Delayed sexual maturity, small clutch size, and low récruitment
rate preclude rapid population recovery. The current northern breeding grounds may be
another handicap to produotwrty beoause the ice-free. season is only 4 months. Durrng that
time, pairs must incuibate their eggs for. 29-31 days, and rear their chicks to flight age in 3.
months. Consequently, unless nest Ioss occurs early in incubation, there i is rarely time to -
lay a second clutch and fledge young |f the first clutch fails. ‘During 1939-1264 when there
was no human interference in the form of egg removal 180 hreedlng palrs produced 15 sets
of srbhngs or one of each.12 famllles arrlvmg on the Texas coast in fall contalned 2 juvenlles
{pers. comm E Kuyt 1993) ‘ .

During years when whooprng cranes were surveyed on the breedlng grounds (when no £0gs '
have been removed), about one out of every four hatched chicks survived to reach'the © =~
Texas coast. Factors which fimit chick survival remain open to conjecture. ‘Most mortality
occurs soon after hatching, and chicks that fledge have a high probability of successfully
completing their first mlgratlon (Kuyt 19763} Most immediate post~hatchzng mortallty rnay
be related to sibling ‘aggression and short—term food shortage beoause eggs hatch =
asynchronously and the precocial young are extremely aggressive toward each other.- The
dominant chick apparently obtains principal access to food made available by the parents,
consequently brood-srze is rapldly reduced durmg penods of food shortage (Mrller 1973
Drewien 1973). Pralonged food shortage, possibly related to drought, and :
drought-increased predation (Kuyt 1981b) may account for addltronal mortallty Sl.utab!e Lo
nesting habitat conditions are the chief reasons for population increases 1984 through *
1980.

Little is known about the importance of drseases or parasrtes as mortality factors. At the o
time of his capture (mid-September} in WBNP, due 10 a wing injury (Novakowski 19656),
"CAN-US" was found to be infected with coccidia. Caccidia have been found in whooping
crane droppings coliected on the wmterlng grounds (Forrester et al.' 1978), and have caused
deaths of several whooplng crane chicks at Patuxent Wildlife Research Center (Carpenter et
al. 1980). Fecal accumuiations and concentrattons of coccidia oocysts at brooding sites on
the breeding grounds may infect preflight birds. Chicks may be especially vulnerable to
attack by coccidia due to the absence of acquired immunity. However, droppings normally
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fall in the water, brooding sites are used only once, and it is unlikely that oocysts
accumulate in the wild. Also, the defense of large territories and small brood size ensure
low density use of the natal area, and thereby reduce the likelihood of coccidia cocysts
being ingested in quantity sufficient to cause disease. However, infected parents can shed
oocysts for most of their life and are a constant source cf mfectzon -

Although wrld whooprng cranes are presumably susceptlble foa vanety of avian diseases, -
evidence of disease-related mortality is only rnfrequently documented. However, seven wild -
whooping cranes have had avian tuberculosis, a subadult crane captured in New Mexico
was suffering from avian cholera (Snyder et al. 1987), and one died from lead poisoning
(Snyder et al. 1993). The high mcrdence of avian tuberculosrs mdlcates that whooplng
cranes may be partlcularly susceptlble to this dlsease o

Flooding of nests is thought to be rare. Drought is a far greater hazard because the '
attractiveness of traditional nest sites would be reduced, food supplies would be diminished,
and newly-hatched chicks would be forced to travel long distances between wetlands."
Drought conditions increase exposure of eggs and chicks to terrastnal predators whose
movements are enhanced Potential predators in the nesting ground include the black bear
(Ursus americanus), wolverine {Gulo luscus), gray wolf (Canis lupus}, red fox (Vulpes fulva),

© Iynx lLynx canadensis), and raven (Corvus corax), although, with the exception of ravens, -
these species are uncommon in the nesting area during spring and summer. A number of
nests have been destroyed by biack bears or other mammals, and prefledged chicks have -
been killed by wolves (Kuyt 19812, 1981b); however, the overall lmpact of predatron on -
recruitment remains uncertain. T

- Whoopmg cranes ‘are exposed to varlous natural obstacles and problems during migration.

- Snow and hail storms, low temperatures, and drought can présent navigational handicaps or
reduce food availability. Thus, migrating cranes are exposed 10 a vanety of hazards such as

collrsron wrth obstructlons predators, dlsease and rllegal shootrng SRR EP

Hurrrcanes and drought can create prob!ems on the wintering grounds Fortunately, the
hurricane season usually ends by October 31, ‘before most whooping cranes arrive. “A Iate- -
season-hurricane could place cranes at risk due to high wind velocities. ‘Drought influences
availability and abundance of the natural food supply by altering sallnrty of tidal basins and -
estuaries (Blankinship 1976). Bobcats (Lynx X rufus) prey on young whooping cranes in
Texas and Florrda

Man—assoglated Morta[rg Factoré gnd Drsturbance Thrs subject is treated under three
categories: human disturbance, habitat modification, and hunting and specimen collectrng

The whooping crane is wary on the breeding grounds and will not remain near human
activity. However, as evidenced by the egg transfer and banding programs, whoopers wrll
tolerate human intrusion for ‘short mtervals On the wintering grounds, whoopers will -
tolerate some human disturbance. This tolerance is evidenced by the little concern they
show for barges that travel along the Gulf Intracoastal Waterway (GIWW). Both whoopmg
cranes and sandhlll cranes are, dlsturbed by arrcraft partrcularly hellcopters T .
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Settlement of the mid-continental and coastal prairies and mere human presence, &s _
opposed to alteration of the habitat, may have interfered with the continued use of prairie
and wetlands by breeding whooping cranes. - _— IR

Man’s conversion of pothole and prairie to hay and grain production made much of the -
original habitat unsuitable for whooping cranes. Disruptive practices included draining,

- fencing, sowing, and all of the human activity associated with these operations. The advent
of rural electrification brought power lines, and collisions are known to have accounted for
the death or serious injury of at least 19 whooping cranes since 1956. ' -

Whooping cranes adhere ta ancestral breeding areas, migration routes, and wintering
grounds. There is little likefihood of pioneering new habitat, except locally. The only |
self-sustaining wild population remains vulnerable to destruction through a hurricane or
contaminant spili, due primarily to its limited wintering distribution along the GIWW of the
Texas coast. The GIWW experiences some of the heaviest barge traffic of any waterway in
the world. Much of the tonnage is in petrochemical products. An accident resulting in a
spill could potentially destroy whooping cranes and/or their food resources. Transport of
petroleum products and other chemicals by barge along the GIWW has for many years been
considered a potential danger to whooping cranes and other. wildlife at Aransas NWR.
During summer, 1974, 25 to 50 barrels of crude petroleum leaked from a barge. ‘The high
viscosity of the oil, and the prompt action by clean-up crews, limited the spill toanarea
averaging about 1.6 m wide and extending 16 km along the canal. This spill, and other -
more recent ones, emphasize the hazards which accompany the shipping of dangerous
cargoes on the GIWW. o o S

A consultant to the Army:Corps of Engineers (Gulf Engineers and Consultants, Inc. 1992)
assessed threats to the whooping crane and its habitat from spills of vessel fuels and '
cargoes. Each concluded that the hazard of spill exists, but the probability of their =~
occurrence is low. Catastrophic events, such as a large spill are infrequent, and therefore,
difficult to predict. There is a great potentiai for acceleration of traffic, and an increase in-
accidents as traffic increases from Mexico associated with ratification .of the North
American Free Trade Agreement. Thus, the probability of occurrence of the most likely spill
(1 per 1,075 years) and worst case spill (1 per 7,982 years) are very likely conservative
{Gulf Engineers and Consultants, Inc. 1982). The worst case spill estimated by the o

Environmental Protection Agency (1992) would be _app_rqxima:tely_B_a‘,_OOO _ba'_'r_reig.of__li_qyids. _

The U.S. Coast Guard has the lead responsibility for spill fesponse and containment.  The
U.S. Fish and Wildlife Service has response plans for the Gulf of Mexico (U.S. Fishand
Wildlife Service 1979) and Aransas National Wildlife Refuge specifically {Robertson etal. -

The latter Plan (Robertson et al. 1993) ". . .is inadequate in providing full protection for the
whooping cranes. Such a plan is not possible since chemicals are transported right through
the center of the whooping crane winter range. Spills of hazardous materials may threaten
human health so that approach could only be done by personne!f wearing special protective
suits and breathing apparatus. Spill of gaseous materials could directly kill all whoopers’
downwind of the disaster. Response time at best is 1-2 hours by the refuge staff, and 3-4
hours by spill control specialists. An event occurring at night or during bad weather (the
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most probable times), would slow response time further. In addition, the respanse of the
whooping cranes to spilled materials and humans trying to haze the whoopers away from a
spill is currently. unknown.” : _ .

Alien {1952) compiled records of whoaoping cranes known to have died fram gunshot or
other causes from colonial times to 1948. Most losses (about 66 percent) occurred during
migration, especrally between the 1880's and 1820’s. Such large, conspicucus hirds could
not have remained long in early settled areas without drawing the attention of those who
wished to reduce them to objects of closer mspectron or meat for the table. Enactment of
protective legislation coincided with a decline in human-caused mortalrty, but shootrngs still
occur. The most recently documented loss associated with hunting was an aduit female, _
mistaken for a snow goose near Aransas NWR in January 1989. An adult fernale was shot
by a vandal in April 1991 as she migrated northward through Texas. Although
examinations of retrieved carcasses have rarely revealed the presence of shotgun pellets,
three lead pellets were found during the pest-mortem examination of a male from the Rocky
Mountain population in January 1984 (Snyder et al. 1992).

Whooptng cranes of the AWP occasronally assoclate wrth sandhili cranes durlng rnlgratron '
and RMP birds frequently associate w:th sandhill cranes. Sandhill crane hunting seasons in
the States in the migration corrldor were orrgmally seasonatly timed or geographlcally hmrted
to protect whooping cranes {Builer 1967, Archibald et al. 1976, Thompson and George '
1987). Expansion of these seasons may. have :ncreased the risks to whooping cranes
(Konrad 1987). This hazard needs to be monitored and precautrons taken to avoid ~
accidental shootlng of whooprng cranes “Tundra swan hunts recently |n|t|ated in the
northern Great Plarns {Montana, 1983; North Dakota, 1988 'South Dakota, 1990), also
present. opportunrtres for mrsrdentrfrcatron of whooprng cranes and accrdental shootmg

Allen (1956) reported nearly 200 taxidermy mounts, study skms and skeletons, andan
undeterminged number of eggs were in museums in the United States and Canada. Hahn
(1963) indicated that 309 mounts' and a ske[etons existed in museums throughout the :
worid. The lack of data assoolated with most of these specrmens suggests that very few
were dehberately taken by collectors associated with museums. Shootrng represented a
- substantial drain on the popuiatron partlcularly from 1870 ta 1920, ‘Allen (1952} recorded _
254 kills. Considering the low reproductwe potential of the species, ‘and the small _
percentage of shot birds which are documented the kill alone possrbly exceeded annua! _
reproductron by the eariy 1900 s ' o

The sléw growth of the AWP during recent decades seems to have resulted prlmarlly frorn a.
decline in the mortality rate rather than an increase in recruitment (Miller et al. 1974). '
Consequently, if losses of white-plumaged birds can be prevented or reduced, population
growth shouid be substantrally accelerated. Between 1938-1986, 187 whooplng cranes are
known to have dlsappeared from the wild populatron The causatlve factors underlylng this
substantial mortality remain largely unknown bt it is clear that a high priority. needs to be
placed on rdentrfvlng the sources of mortallty and mplementmg remedrai actlons

Probable cause of death has been identified’ for 9 whooplng cranes mcluding 2 radro—tagged
birds, which died on the wintering grounds. Losses were due 1o shooting (2 knownanda
thlrd suspected), avian tuberculosis or a closely related disease (2), birds that arrived injured
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at Aransas and were believed shot during fall migration (2), avian predation (1), and arriving
at the refuge with a trauma injury follow:ng fall migration 1 (Lewrs et al. 1992) '

Between 1947 and 1990, 51 whooping cranes have been lost on the wintering grounds.
This represents 1.8 percent of 2,823 wintering cranes. Three losses occurred among
cranes summermg on Aransas NWR. During these same years, hirds that started migration
in the spring and failed to return in the fall (i.e., April to November mortality) numbered 158.
Twenty four percent of the total flock mortallty occurred on the wrntenng grounds T
Mortality during April through November is 3.1 times greater than mortality on the wintering
grounds. Spring migration, summer, and fall migration are the perlods which should receive
emphasis to further diminish mortality of fledged birds {Lewis et al. 1992). As previously
noted, the principal known cause of loss during migration is “collision with utllrty lines.
However, management actions need to be taken wherever they can effectrvely reduce .
mortahty, regardless of relatrve rates of Iosses '

F. Economic Importance

There is much evidence that, people value whooprng cranes. Numerous books, magazine
articles, television’ programs, and nature documentary films have been’ produced about this
magnificent hird. Corporatrons have funded whooping crang research and recovery efforts .
and also have used whooping cranes in promotrng their envrronmental concern. The
Whoaping Crane Conservation Assooratron, a nonprot” it group, was formed in 1961 to
promote conservation of whooprng cranes and to educate the public. Other organrzatrons
such as the National Audubon Soc:ety, have partrcrpated in whoopmg crane rgsearch, =~
conservation, and educatlon The Platte River Whooping Crane Habitat Malntenance Trust
was establrshed in.1978 as a nonproﬁt conservation organrzatron to protect and enhance
habitat for migratory birds in Nebraska along the Piatte and North Platte rivers, especlally to
protect and mamtam whooprng crane habltat o _ .

Values for whooplng cranes are also expressed |n monetary expendrtures Each year o
70,000 to 80,000 people visit Aransas NWR, most during the winter, spendlng srgnrfrcant n
amounts Iocally on lodging, gasolrne, and supplres {Ellen Mrchaels, pers. comm.). In 1970,
one tour boat, The Whooping Crane, offered weekend day-trrps from’ Hockport Texas ‘to
view the cranes. along the GIWW. ‘By 1990, five boats offered this opportunity, spannmg '
every day of the week. During 1990 91, approxrmately 17,000 people took these tours,
paying an average of $20 per ticket, for a total seasanal expendltures of $340,000 (Ellen
Michaels, pers. comm.). The city of Rockport estimates that wildlife-related activities result
in annual gross economic benefits of $6 million to the local economy (Rockport Chamber of
Commerce) Some of these benefrts result from the nearby presence of whoomng cranes

Large numbers of sandhrll cranes a!ong mrgratron routes and wrnter areas have begun to .
attract tourist dollars to other areas in North America. in several of these areas, one of the '
additional attractions for. tourists is the possibility of srghtang whooping cranes. o
Approximately 80,000 people visit the Platte River area of Nebraska each year dunng the
peak of spring crane migrations, expendmg ‘approximately $15 million (Lingle 1992). This
interest has prompted the Grand Island, Nebraska, Chamber of Commerce to sponsor an
annual festival, “Wrngs over the Platte", to further promote the avian attractions. =~ | '
Approxrmately 75,000 people annually vrsrt Bosque dei Apache NWR, New Mexrco the
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majority when the whooping cranes and sandhill cranes are present (Peggy Mitchusson,
pers. comm.). The refuge and Socorro Chamber of Commerce also sponsor a fall "Festival
of the Cranes” to promote tourism. The presence of migrating whooping cranes has also
heightened interest in the crane migration at Alamosa/Monte Vista NWR in Colorado.
Approxirately 10,000 people visit the refuge during the peak migration periods, many of
these during the spring Monte Vista Crane Festival. -This 4-day festival is estimated to *
generate about $10,000 per day in revenue to the local economies {Ann Morekill, pers.
comm.). “In Baraboo, Wisconsin, 30,000 people pay an entry fee of $3.75 to visit the
Internationatl Crane Foundation each year where subadult whoopmg cranes are among the
crane species on display. - -

The total value for most endangered species is intangible and difficult to quantify; however,
in recent years economists have developed methods to attempt to approximate the value of
nonmarket resources, such as endangered species. These methods measure: (1) the value
people place on seeing an endangered species (use value); (2) the value they place on -~
continued existence of the species for potential future observation value {option value); and
(3) the value of simply knowing the species exists (existence value) {(Randall and Stoll
1983). One method of estimating these values, the contingent valuation method, asks
individuals to express their willingness to pay for nonmarket goods (Stoll 1983). Individuals
are asked to estimate their willingness to pay for ohserving {use value) or preserving (option
‘and exxstence value) the specnes

Cont:ngent valuat:on rnethodologles have: been used to estimate the value of whooplng
cranes. -In written surveys distributed in:1982-83 at Aransas NWR, refuge visitors indicated -
willingness to pay an average of $4.47 for an annual permit to visit- the refuge and an -
average of $16.33 per year to support a-private foundation which would be responsible for -
conservation of whooping cranes.-: A mail survey to four metropohtan areas outside of _
Texas indicated that respondents were willing to contribute an average of $7.13 per yearto
the same hypothetical foundation. Allowing for sampling error and non-response bias, the
total value of the whooping crane to United States’ residents appears to range between one
half bllllon to one and one half b:ll:on dollars per year (Stoll and Johnson 1984)

Three concluswns can be drawn frorn thls ewdence of the economic value of whuoplng
cranes. First, local economies can realize significant economic benefit from the presence of -
an endangered species; these localities need assistance in identifying and capturing these
economic benefits. - Second, values for endangered species appear to be directly associated
with the public’s knowledge and awareness of the species. Value for the whooping crane
derives not only fromits aesthetic qualities and rarity, but probably more directly with its -
identity as a symbol of the effort to save species from extinction. ‘This value would not - -
have been realized without extensive education efforts. Finaily, increasing demands for use
of this endangered species, which brings economic benefits, have raised concerns about the
effects of these appreciative uses upon the well-being of the species. The issue of
disturbance management is dISCUSSEd elsewhere in thns Plan : . :

G. General Conservatlon Measures .

Before the mid 1950’s, four significant events helped protect whooping cranes. The single
most significant piece of protective legislation for whooping cranes was the Migratory Bird
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Treaty Act between the United States and Great Britain {(Canada), which was ratified by
Congress on December 8, 1916. This Act assured legal protection for migratory bird
species in Canada and the United States and prowded a basis for preventmg the huntlng of
species requiring complete proteotion : : : _

The s:gnlflcance of the establlshment of WBNP in the Northwest Terntorles in December
1922 (Raup 1933) was not realized until three decades later when the whooping crane
nesting grounds were discovered there (Allen 1956). WBNP is a vast boreal forest and
muskeg area (4,288,542 ha) set aside by the Canadian government (Raup 1933)as a
preserve and management area for the wood bison {Bison bison athabascae). The portion of
the Park occupied by nesting whooping cranes is primarily located northwest of the
intersection of the boundanes of Saskatchewan, A!berta, and the Northwest Temtones
{Kuyt 1978b}. : : P

Aransas NWR was established in-,1 937 to protect the whooping crane and. other wildlife of
coastal Texas (Stevenson and Griffith 1946, Howard 1954}, The Refuge includes 22,148
ha of Blackjack Peninsula and adjacent properties, and provides essential wintering habitat
for whooping cranes. On Matagorda Island another 44,606 ha in State and Federal ...
ownership, is managed in conjunction with Aransas. For additional protection, 5,236 ha of
adjoining wetlands known as the Proclamation Boundary have been closed to huntlng

In the 1940s, many questions regarding the life history and ecology of the whoopmg crane
were unanswered. . The Service and the:National Audubon Society (NAS) attempted to:
remedy this situation by setting up the Cooperative Whaoping Crane Project. ‘The goal of
this project was to achieve species survival and population growth through increased .. -+
protection and sound management. Robert P. Aillen became the principal investigator; hIS
studies culminated in the monograph The: Whoomng Crane (Allen 1952) pubhshed by the
National Audubon Sometyin 1952, S s S R TE IR T VT LA B

This monograph establushed a foundatlon for subsequent research and management The
interest of many. private citizens and organizations; the dedicated efforts of Federal, State,
and Provincial personnel in the United States and Canada; the awakened concern of people
along the migration route; and newspaper-accounts alerting hunters to avoid mistaken shots :
were all 1mportant by—products of the helghtened awareness stlmulated by Allen s study

In Apnl 1985 Bert Tetreau[t Dnrector General of the Canadian Wlldllfe Servnce and Robert -
A. Jantzen, Director of the U.S. Fish and Wildlife Service signed:a memorandum of - :
understanding {(MOU} entitled Conservation of the Whooping Crane Relating te Coordlnated
Management Activities (Lewis 1991). The MOU provides a more formal structure to the -
cooperative working relationships that have characterized these two nations’ joint efforts in
management and research of whooping cranes. -Under the new agreement, each Service =
appointed an employee to be responsible for.inter- and intra-nation coordination of whoaoping
crane management and research. The MOU discusses disposition of birds and eggs. '
-postmortern analysis, population restoration and objectives, new population sites,
international management, recovery plans, and consuitation and coordination. .. The MOU.
was renewed for another 5 years in April 1990.
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in 19885, a plan for Federal-State Cooperative Protection of Whooping Cranes was approved
by the U.S. Fish and Wildlife Service and 13 States where whooping cranes occurred {Lewis -
1992). The cooperative plan describes proposed response options when whooping cranes
are observed in hazardous situations due to avian disease outbreaks, environmental :
contaminants, or hunting activities, or when these cranes are found injured, sick, or dead.
Plan objectives are to provide added protection to whooping cranes, especiaily during .
migration, and to increase the opportunities to recover and. rehab:lltete birds found injured or

sick. A similar pfan was lmplemented in Canada in 1987 : '

A whooping crane health management workshop was organlzed in 1992 by the Natlonal
Wildlife Health Research Center and ICF. Participants included the veterinary and wildlife
disease specialists working with whooping cranes. Uniform health management protocols
were established for disease monitoring and captive and wild flocks and for pre-release and
pre-transfer disease screening. Unpublished information was collated on disease research.
Research needs were identified and prioritized inciuding avian tuberculosis, Eastern Equine
Encephalitis (EEE}, and crane herpes. -Development of a centraluzed ccomputerized database .
on whooping crane mortality was initiated. A Health Advisory Team was establlshed with a
clinical and research veterinarian identified to coordinate input and serve as official advisors
to the recovery team. ,The group should contlnue to meet per:odtcallv to evaluate progress -
and address future needs. v : s - : U I

H. AWP Management And Research

Migration Momtonng Although a number of mlgratlon s:ghtlngs have been reported and
compiled over the years {Allen 1952, Sutton 1967, Walkinshaw 1973, Archibald et al,
19786, Asherin.and Drewien 1987), few were confirmed.. In order to protect mlgratrng
whooping cranes from disease outbreaks and other potentral hazards, and to. complle
information on the characteristics-and locations of stopover. sites, Service initiated a
migration-monitoring program in 1975. This program alerts key personnel about sngh’engs »
so that reports can be verified, stopover sites described, and the birds kept under protectlve”_
surveillance by:State and Federal personnel. This monitoring program is now. coardinated
with reporting networks of the CWS, States, and provinces. along the mrgratlon corndor

Flightless young whooping cranes were captured and marked with colored plastic legbancls _
in WBNP from 1977 through 1988 (Kuyt 1978a, 1979a, Drewren and Kuyt 1979). N '
Forty-eight percent of the 133 birds in the AWP were still mr.hwduall\«r identifiable in the
summer of 1981. This marking program provided a weaith of information on whooplng e
crane biology, including the summering locations of subadults, the. dynarmcs and habltat-use.__
of wintering subadult flocks, age specific survivorship, the age of initial. pairing and ‘
breeding, reproductive histories, and the identification of stopover sites, and wintering and
breeding territories used by specific pairs (Kuyt 1978b, 18813, 1981b, Bishop and .
Blankinship 1982, Bishop 1984}. The presence of marked birds provided more preclse S
information on migration chronology, and yielded information .on several events which would
have otherwise gone undetected (Stehn 1992). Other information galned from the banding -
studies included the ability to develop a studbook on a fairly large segment of the wild
population, tracing the reproductive histories of many of the birds including mate switches
and probable deaths. This data provides valuable insight into the relatedness and genetic
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diversity of the wild flock and may be of assrstance ln evaluatlng potentlal mbreedlng effects =
in the future : _ . :

Radiotelemetry technlques were f‘ rst tested on cross-fostered whoopmg cranes in the RMP
(Drewien and Bizeau 1981)." Beginning in 1979, flightless young were captured and marked
with plastic legbands to which miniature radio transmitters (45-60 g} were attached. Local
movements of the radio-tagged birds were monitored on summering and wintering areas and
several individuals were followed during their fall migration between Grays Lake NWR in
southeastern |daho and Monte Vista NWR in south-central Colorado. No adverse effects
were nated from capturmg, bandmg, and radro—taggmg young whooprng cranes (Drewren
and Blzeau1981) R - :

On the basis of these prellmlnary studles, a cooperative Sennce CWS Natlonal Audubon
Society radio tracking program was initiated for birds in the AWP to determine various
aspects of migration ecology, including habitat characteristics, behavior, and sources of
mortality. During each summer 1981-1883, small solar-powered transmitters were placed
on‘several prefledged whooping cranes captured during the routine color-banding operatron
in WBNP (Kuyt 19793, 1979b, 1992). Data were obtained on three southbound and two
northbound migrations. Most information inivolved the individuals or family-groups actua!ly
being followed, but data were also accumuliated on other migrating whooping cranes S
encountered during the project.

The successful tracking project resulted in important 1nformatlon concerning migration
routes, mlgratlon ‘timing, flight methods and speed, stop-over locations and staging areas,
habitat use, social behavior, activity budgets, predator/d:sturbance reactions, and sources of
mortality (Howe 1889, Kuyt 1992}, Perhaps the most important result obtained:from this
tracking prolect has been docurnentmg mortalities on the breedlng grounds (wolf predation)
(Kuyt et al. 1981), durlng mlgratlon {power line collisions}, ‘and -on the ‘wintering grounds
(predatlon and disease). Two of nine radio-marked whooping cranes died within the first 18 -
months of life as a result of powerlme collisions (Kuyt 1992). Similar valuable information
has been acqurred on migration and behavior of whooping cranes’ |n the RMP. (Drew1en and -
Bizeau 1981, Asherin and Drewien 1887, Drewien et al. 1989)." CeT -

Addrtronal powerhne construction, throughout the principal migration corridor, will
undoubtedly increase the’ potential for collision mortalities. Tests of line marking devices,
using sandhill cranes as surrogate research species, have identified techniques effective in
reducing collisions’ (Brown and Drewien 1994a, 1994b, Morkill and Anderson 1992). Lines
should be marked in areas frequently used by whooplng cranes New ilne corrrdors should
avord wetlands or other crane use areas. SR

Migration Habitat Management And Research Based on a preponderance of srghtmgs along
the central Platte River in Nebraska during 1820-1948, Allen (1952) believed that whooping
cranes made that area a major stopover, remaining in the area for some days. In 1878, the
U.S. Fish and Wildlife Service desrgnated an 88 krn portlon of the’ Platte Rlver m central L
Nebraska as cntrca[ habltat ' - B

As a result of reduced channel width, Ioss of adjacent wet meadows and encroachment of
the channel by woody vegetation brought on by diversion and storage af water for irrigation
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and power generation (U.S. Fish and Wildlife Service 1981), 128 km of river channel
whooping crane habitat have been lost. In the remaining 120 km of the Flatte River channel
that crosses the breadth of the migration path, there has been a 58 t0.87 percent reduction
in channel area due to encroachment of woody vegetation and a 70 percent loss in the
average annual flow since 1930. As much as 97 percent of suitable crane roosting habitat
has been lost in some river segments. Over 73 percent of native grasslands and wetlands
adjacent to the river channel have been lost due to declines in river flows, constructlon of
dralnage systems, and conversion to cropland {Currier et al. 1985)

Considering the srgnlﬂcant Ioss uf river channel and adjacent wetland habitat, the need to
prevent further deterioration of habitat was identified by the U.S. Fish and Wildlife Service
{1981). The findings of the Platte River Ecology Study suggest that a long term goal should
Be to establish management areas under public ownership or otherwise managed specificaily
for cranes. These areas would be managed to prevent further channel shrmkage and
encroachment by woody vegetation.

Along the Piatte River, roosting habitat suitability criteria (Ward and Anderson 1887,
Armbruster 1990) combined with hydraulic simulations of Instream Flow. Incremental L
Methodology (IFIM) have been used to identify the relationship between river drscharge and -
roosting habitat (Platte River Management Joint Study 1990, Ziewitz 1892). The IFIM _
consists of a collection of computer models including the Physical Habitat Simulation Model .
and analytical procedures designed to predict incremental changes of habltat resultrng from '
incremental changes in river discharge. The models that have been developed with.this
methodology are based solety on physical features of Platte River roosting habitat. The
purpose of this application is to characterize the relationship between river discharge and _
the ‘quantity and quality of whooping crane roosting habitat based on physrcal habitat . o
parameters within the channel. - The models are designed to be used as a. tool for evaiuatmg .
water management alternatives for roosting habitat on the Platte River and in selecting a . 3
river dlscharge that wrll prowde the necessary quantity and quahty of . roostmg habltat

A river management plan prepared by the Blology Workgroup of the Platte Rlver e
Management Joint Study (a group of representatives from the U.S. Fish and Wildlife

Service, Bureau of Reclamation, Corps of Engineers, States of Wyoming, Colorado, and .
Nebraska, water development interests, and environmental groups). ldentn‘” ed management
alternatives.that could be implemented in the Platte River basin as an aid to future S
management direction (Platte River Management Joint Study 1990) Currier et al. (‘1985) _
and Strom (1987) describe management programs to preserve, rehab:lrtate and restore river
habitat. Other research conducted along the Platte River {Hurr, 1983, Henszey and Wesche
1993, Wesche et al. 1990) indicates river discharge, and stage is a dominant factor. affecting
groundwater levels in wet meadow grasslands. . This information has implications 1o rlver
flows required to maintain the wet meadows used by cranes. o :

The Platte River Whooping Crane Habitat Maintenance Trust (Trust} began implementing
their habitat restoration program in the early 1880’s. The Trust is acquiring land through
fee title acqursrtlon and conservation easements. Restorat:on activities include clearmg and -
~ maintaining river roost sites free. of trees and shrubs and restoring and rehabrl:tatlng wetland
meadows and marshes adjacent 1o the river channel. Human activity near river roosts and '
wetland meadows is restricted during the migration periods. . :
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The Nebraska Game and Parks Commission, acting under authority of a State law that
allows protection of instream flaw for wildlife, has identified and will be requesting -
protection of specific instream flows that will help maintain remaining river roosting habltat cie
and adjacent wetland meadows. The Nebraska Department of Water Resources must issue -
a water right permit for wildlife if existing instream flows are to be protected from future
diversion. Efforts are being made by the U.S. Fish and Wildiife Service, Nebraska Game and
Parks Commission, the Trust, and environmental groups, through a Federal Energy -
Regulatory Commission power generation relicensing process, to secure the release of water- .
stored in Lake McConaughy into the Platte River. Such releases would supplement natural
flows, increasing the quantity and quallty of whoopmg crane roostlng habltat and help:ng
maintain wetland meadows o _ : :

The Service has been studymg avallablllty ef suntable mlgratlon stopover habltat mthln the :
United States {Stahlecker 1988, 1991, 1993) and this work sheuld contmue over the next
few years. - o

Wintering Grounds Reggarch Despite intensive studies of whooping cranes on the -

wintering grounds by ‘Allen in the late 1940's,; some important questions remained
unanswered. More detailed information was needed on the food habits, on food avarlabrlity
in relation to climatic conditions, on spatial requ:rements and territorial behavior-inan: - -~
expandmg pepulatlon and on the effects of increasing human activities:in and around the
cranes’ habitat. With more of this lnformatron ava:lable better management plannlng and
evaluatmn would be poss:ble Lo - T RN e LSl E I SN E ST ‘

A study of potentlal whooplng crane food organisms and related physmal factors was .
conducted in 1963 and early 1964 by Bill Van Tries and Gordon Folzenlogen: of the. Serwce
In Novernber 1970, the'NAS assigned David R. Biankinship to conduct research. oni: g
wintering whoopmg cranes at Aransas NWR and adjacent islands and:peninsulas.. Flndmgs
on territorial, subadult flocks, adult-young relationships, feeding ecology, parasites, and ::
other aspects of wintering ecology have been publlshed (Blankmshlp 1976 Forrester et al
1978, Bishop, and Blankmshm 1982 Blshop 1984) : L . U

Hunt {1987} studied upland habltats at Aransas NWH in the early 1980 s. Objectlves were
to identify environmental conditions associated with the use of upland habitats-by whooping °
cranes and sandhrll cranes, to determine the effects of refuge management practices.on .. -
upland habitat, and to determme the relative importance of food items consumed by cranes .
in the uplands. Based on fecal analysis, foods utilized included blue crabs; clams (Tagelus . -

spp.), snails' (Melampus s coffeus), acorns, and wolfberry. Whooping cranes. used ;portions of :
upland pastures which were open, close to the wetland edge, and away from sources of -
human disturbance. Periodic upland burning increased the vrsual openness of the habutat
oak stem density, and the availability of acorns (Hunt 1287). : :

The wnnterlng terrltories of whoopmg cranes on the Texas coast place’ the birds in close -
proximity to several human-induced disturbance factors. These factors include tour boats
with the purpose. of watching cranes, 24-hour boat and barge traffic along the GIWW, -
recreation and commercial (lncludlng hunting, angling, crabbing; and oystering} traffic, and
aerial overfhghts The extent to which whooping cranes are exposed to the above factors.
varies among the different use localities because restrictions and practices differ in the .



25

various private and public land ownerships. Studies have been underway to determine the
amount and effect of disturbance in wintering areas (Lewis and Slack 1992). -~ . ~ .

In the winter of 1985-86, Mabie et al. (1989} examined the response of four whooping
crane family groups on Matagorda Island to several staged hunting and boating activities.
The study examined the behavior of whoopers during two hour intervals which involved a
staged disturbance (hunter in outboard, hunter in airboat, or airboat harassment} during the
first hour. Direct harassment by airboat caused the oniy significant difference in behavior
pattern {percent of time alert) when compared to control observations. - Individual family
group responses varied greatly, with cranes responding to disturbances at distances ranging
from 25 to 550 m. Whooper response ranged from alert posture to walking away to flying
away to a maximum distance of 2,150 m. Whooping crane response was generally
short-term, with a return to normal behavior patterns by the second hour of abservation.

Irby (1980) observed whooping cranes on Welder Flats for 365 hours during 1980, using
scan sampling and focal bird sampling techniques, and noted all events during that period
which caused disturbance to whooping cranes. He noted seven disturbances related to ..
hunters, which totalled 18.75 minutes in duration (alert or.-response behavior). Crane - .
response included: flight (4 instances), walking away {1}, and alert posture (2). Irby noted
six disturbances related to fishing, totaliing 5 minutes in duration. -Crane response included -
flight and walking (1) and alest posture (1).- Commercial boats caused five disturbances, . -
totaling 11 minutes.  Responses included walking away and flight (1), walking away (1), .
and walking away and returning (3). Of the 365 fiours of observation, cranes spent 47 ...
minutes responding to non-observer human-induced disturbance.: .. . = oo v Lo

Irby (1990) made several recommendations resuiting from his observations. Barge mooring
may represent a dangerous threat. A coordinated plan needs to be developed to protect the
area from pollution, and to designate safe barge mooring areas. Refuge and coastal wetland
users should be encouraged to minimize disturbance to whoopers. Boaters should be -
educated about damage caused to submerged vegetation by boating activities. The support .
of the private landowner in minimizing disturbance and maximizing protection shouid be
recognized and encouraged. . o TP : TS

it is difficuit to assess the total impacts of disturbance upon whooping cranes in terms of ..
fitness, productivity, and survival. Some birds habituate to boat activity {Stalmaster and_
Newman 1978, Knight and Knight 1984). As the AWP continues to expand, a decrease in
territory sizes and expansion into new wintering areas is likely to continue. - Any:increase in .
frequency or severity of disturbance could be compounded by the effects of increased. :
population density and/or exposure to the disturbances. Levels of disturbance should be --
monitored on the wintering grounds and steps taken to minimize detrimental activities. .

Two graduate students from Texas A and M are studying whooping crane winter foods ...
under the direction of Dr. Doug Slack. Felipe Chavez-Ramirez started in September 1992 an
investigation of the standing crop biomass of blue crabs, clams, and wolfberry berries and
evaluating human and wildlife competition for these principal crane foods. In 1993, Jay
Nelson initiated a study to determine the nutritive composition of the winter foods and .. ..
compare that to the commercial rations used for. the captive flocks. - - . e —
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Wintering Grounds Management: Management of Aransas NWR is a sizeable and complex -
operation (Johnson 1976). Prime habitat is limited and natural foods may at times be in .
short supply. Two 40-ha fenced enclosures were developed during 1864-1968, in which
various cereal and root crops were grown. Some whooping crane use of these fieids
occurred but most food crops intended for whoopers were consumed by the more numerous
sandhill cranes and Canada geese (Branta canadensis) (Shields and Benham 1969). Another
innovation was the diking of a 28-ha impoundment equipped with a high volume, low-lift .
pump designed to bring large quantities of saline water and marine life into the basin; the -
exit of live food items was prevented by screens at spillway outlets. . Limited use by
whooping cranes was achieved during one winter when they were attracted to the site by
"bait" grains, but in subsequent vears whooplng cranes dld not use the art|f|c1al
|mpoundment ' . _ . - :

During the mid-1 960'5, whooping cranes were attracted by grains spread for their use.

Such "baiting”™ ' has since been avoided because concentrating the birds increases the
potential for a disease outbreak or the spread of parasites. However, baiting could be
attempted to attract whoopers from the tidal areas in certain emergency situations, such as .
dunng 01I or chemlcal spllls, or penods of food scarclty : _ : o

Prescnbed burnmg is used to reduce helght and densaty of grasses remove hrush and to
modify plant composition on uplands to make them more attractive to whooping cranes.

This management was attempted in the past by mechanical cutting and grazing by livestock..
Burned areas are almost immediately utilized by whoopers {(Hunt 1887). - Currently, 10
prescribed burn units averaging 564 ha:are located in the crane area at Aransas NWR.
Dependmg on the acorn crop, the units are burned on a 3-year rotation. Additional burnmg
is done on Matagorda Island ‘as we!l as ‘on prwate Iands on San Jose Istand and Welder
F[ats o i IE Gy : o R

The most cornp[ete counts of the AWP are made dunng w1nter Aenal censuses are made
weekly from the time the first whooping cranes appear, less frequently in mid-winter, and
again weekly until the last cranes depart. Flights provide information on mortality, habitat
use, pair formation, territory establishment, and population age structure by identifying all
color-banded birds present. These flights, and an irregular schedule of boat patrols, serve to
alert the refuge staff to hazards or harassment of cranes resulting from human activity, .- _
including accidental spills along the GIWW. If'a crane is determined to be "missing,” then a
ground search is initiated to locate the carcass. Additional protection of some wintering
habitat outside Aransas NWR has been provided by National Audubon Saciety’s leasing..
Ayres and Roddy islands, the Dunham Island area, and portions of Rattlesnake and -
Matagorda islands from the State of Texas. The leasing arrangement substantially reduces
the potential for disturbing or harassing cranes wintering in these areas.

Whooping cranes use marshes bordering Matagorda Island. In:1942, the Federal
government purchased approximately 7,700 ha of the Island, and leased 2,400 ha from the
State of Texas, to establish an airbase and hombing range. This area was declared excess
property in 1975. Administration of the property was transferred to the Service as part of
the National Wildlife Refuge Systemn in 1978. In. 1988, the Service completed purchase of
2,232 ha on the south end of Matagorda Island. ‘A new agreement between Service and the
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State of Texas for joint management of the entlre island (60.8 km Iong by 1 2 to 7 2 km in
width} is awalting srgnature ' :

Construction of the GIWW in the early ‘1940 s, through the heart of the rnarshes on Aransas
NWR, and subsequent erosion by wind and boat wakes, resulted in 11 percent loss of
wintering habitat (Sherrod and Medina 1992). Boats and barges plying the GIWW create
wakes and surges which continuously erode the marsh back from the channef (U.S. Army
Corps of Engineers [Corps] 1988). Between 1859-1992, volunteers placed over 57,000
sacks of cement to protect 2,652 m. of shoréline. In 1892, the Corps placed 610 m of
interlocking cement mats to stop erosion. Stehn {pers. comm 1993) reported erosion
occurring along 8.5 miles of critical habitat shoreline. The Corps agreed in 1993 to armor
approximately 3 miles of the most critically eroding shoreline in 1983 and 1994. Thereafter,
the Corps will continue to armor 2,000 feet annually until all areas are adequately protected
by the means identified in the Corps’ Section 216 Studv whrch is to prowde a permanent
solution to the habltat erosion problem

Deposition of dredged material from perlodic maintenance dredglng of the channel has
destroyed additional marsh and, unintentionally, created some new marsh. Dredged material
disposal sites along the GIWW which would cause little or no damage to whooping crane
habitat have aI! been utlllzed and the problem of future dlsposal of sporl is crmcal '

The Corps is now evaluating benefacral uses of dredge spoil to create new’ whnoplng crane
coastal marsh habitat similar to that created by Mitchell Energy and Development-
Corporation in Mesqutte Bay. In the summer of 1991 Mitchell Energy created & dike around
4 ha of open shallow bay and filled the area with dredge spoil. The area was then planted
with vegetation and the first whooping crane use was documented in January 1992.7 .

i Captlve Propagatlon e

Research and Progagatton g; PWRC: Before research was' carrled out at PWHC suceessful
attempts to propagate whoaping cranes involved only four birds--two females (Josephing

and Rosie) and two males (Crip and Pete) (McNulty 1966, Doughty 1889). Josephine was -

the last survivor of the nonmigratory, southwestern Louisiana population. Crip, Pete, and

Rosie, fhghtless due to mjurles were from the mlgratory population (McNuIty 1966 Maroldo B
1980} '

Erickson (1961} analyzed the Aransas winter populatron counts from 1938 1960 and _
prepared an administrative report entitled "Production and Survwal ‘Of The ‘Whooping e
Crane". This analysis revealed three important characteristics of the wild population that
were later confirmed by Novakowski {1966): (1) principal production was apparently

derived from a felrly stable cohort of long-lived aduits, (2) among birds returning to Canada
mortality was highest in the subadult cohort, and (3) because subadult mortality was
apparently limiting recrun:ment into the breeding populatlon the population would remain
insecure until this mortality was reduced Based on these fmdmgs Erickson proposed to -
bolster the wild population through captrve propagatlon and the release of captive-produced . -
stock. However, he cautioned that before stock was obtained from the wild, safe and-
effective procedures should be developed using sandhill cranes as research surrogates.
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Experimentation with sandhill cranes began in 1961. Immature lesser and greater sandhill
cranes were captured on the wintering grounds in 1961 and 1962, respectively, and greater
sandhili crane eggs and downy chicks were collected in southeastern Dregon in 1962.

These initial studies indicated that egg collecting was the safest and most convenient
method of obtaining and transporting. wild stock.. Only eggs were taken from the wild in
subsequent years at Malheur NWR, Oregon and Grays Lake. NWR, Idaho, several lccatians in
peninsular Flonda, and Jackson County, Mlssrssrppr : o o

The expenmental ﬂock was 1n1t:aliy quartered in temporary facrlrtles at Monte V'sta NWR

Colorado. Howaver, in 1966 Senator Karf E. Mundt sponsored a supplemental appropnatlon .

to establish the Endangered Wildlife Research Program and to develop permanent facilities. at
the PWRC in Laurel, Marytand. The Whooping Crane Conservation Association was .. '
influential in acquiring the first project funding at PWRC. The advantages of this {ocatlon
organizational arrangement of this program, and species receiving initial attention were
summarized by Erickson (1968). The single whoopsng crane and sandhill cranes were
transferred from Colorado to Maryland in the spring of 1966. This bird, a maie eventually
named CAN-US, was captured as a chick in WBNP.in. 1964 after it was observed that his .
wing was severely lnjured (Novakowskl 1965). . . - .

Egg-taking experlments Wlth sandhll[ cranes mdlcated that nest desertion was neghglble and
population productivity was relatively unaffected whan single eggs were removed from

two-egg clutches. . It had previously been noted that cranes normally lay two eggs but rarely .

fledge two chicks. Observations on the breedmg grounds by Novakowski (1966) confirmed
that whooping cranes generally follow this pattern. It appeared that a single egg could be .
removed from each two-egg clutch with the same favorabie results expenenced wrth '
sandhill cranes... e : :

CWS and the Service obtalned eggs from nests in WBNP in 1867 to 1971, and 1974 ta .
further augment the PWRC population, and in 1975 through 1988 to provide eggs for the
Grays Lake cross-fostering experiment {Tahie 2).. Egg transfers to PWRC were resumed in
1982 and initiated at ICF in 1990 to increase the size and genetlc dsversrty of the captlve S
flock. o , _ e o '

Between 1967 and 1 993 181 eggs were taken from the wnld to the captrve S|tes {T abie 2)
Chicks raised from these eggs currently form the nucleus of the breeding flocks berng
maintained at PWRC and ICF. Egg collections and subsequent propagation efforts have
been described elsewhere (Carpenter et al. 1976, Carpenter and Derrickson 1881,
Derrickson and-Carpenter- 1981, Erickson 1975 1976 Erlckson and Derrrckson 1981 o
Kepler 1876, 1978, Kuyt 1976a, 1976b) e S _

Erickson (1976) and Kuvt (1 976a 198‘1a 1981 by, noted that egg removals have not _ o
adversely affected the productivity of the wild popuiatron Between 1967 and 1992, ths ,
AWP increased from 48 to 136, and the number of breadmg pairs. increased from 9 to 40.
Aithough some propagation technrques developed for sandhill cranes can be appl:ed to
whooping cranes, the latter have required certain procedura} modifications. Whooping
cranes have been more difficult to raise than sandhiils, and most mortality’ has occurred
within one month of hatching as a resuit of bactenal mfections, coccrdrosls congemtal
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abnormalitiés, and leg diéordérs’ resultinﬁ from rapid growth (Kepler 14978). -Carpenter and
Derrickson (1981) summarized all mortalities in the captive flock from 1867 1o 1981.

Eggs were first produced at PWRC in 1975, when one female laid three eggs {Table 3).
Although two females produced eggs when they were 5 years old, most captive females
have naot laid until they were 7-11 years old (Table 4). Factors identified as responsibie for
delaying reproduction in the captive flock include rearing conditions, dominance .
relationships, age of separation of potential pairs from bachelor flock, sexual compatibility,
inadequate pen size, and stress associated with handling and disturbance (Kepler 1976, -
1978, Derrickson and Carpenter 1981).

Between 1975 and 1993, the captive flock at PWRC produced 356 eggs (Table 3).
Seventy-three whooping crane eggs were transferred from PWRC to Grays Lake between
1976 and 1984. To date, annual production has been primarily limited by the number of
breeding pairs, and egg fertility. Although productive pairs at PWRC exhibit copulatory
behavior, and males regularly attempt to mount their mates, successful natural copulations
were not observed untit 1991. In the spring of 1991, a pair of full-winged, behavioral
conditioned, captive-reared whooping cranes, laid the first fertile egg at PWRC without’
artificial insemination. The Service believes naturally fertile pairs will lay more eggs than
artificially inseminated birds. Natural fertilization reduces the risk of injury due to handling.
To avoid imprinting problems, PWRC now rears chicks outdoors with a pair of whooping
cranes or hand-rears them in visual and auditory contact with a subadult whooping crane
role model. In 1992, five additional pairs produced five chicks by natural breeding. To
acquire fertile eggs from badly imprinted or handicapped individuals, the females have been
artificially inseminated using a variation of the massage technique (Gee and Temple 1978).
In order to condition pairs to this procedure, the collection of semen from males and the
handling of females are initiated well in.advance of laying. Females are inseminated from
the time their pubic bones begin to separate until laying ceases. Throughout this period,
females are routinely inseminated three times per week and after each oviposition.

From 1975 through 1981, 55 of 61 eggs {90 percent} were fertile, from 1982 through
1986, 89 of 97 eggs {92 percent), and from 1987 through 1992, 41 of 53 eggs (77
percent) were fertile from whooping cranes artificially inseminated. Fertility of artificially
insemninated eggs over the entire period through 1992 averaged 86 percent. Between 1987
and 1992, the PWRC flock produced 74 eggs (50 fertile). From these 50 and 43 other L
fertile eggs obtained from WBNP, PWRC fledged 48 birds. During the same interval, PWRC =
shipped 22 birds to ICF in 1989 to help establish a second captive flock and 6 birds to
Florida for release in 1993. The flock was split 1o reduce the risk of disease outbreaks
decimating the entire captive population. e R :

Early attempts to artificially incubate whooping crane eggs suggested problems with less
than optimum incubation regimes. Resuits obtained in 1978 supported this conclusion, |
because (1) hatchability of the 8 eggs retained at PWRC and incubated under sandhill cranes
was 88 percent, {2} of 11 fertile eggs which were incubated artificially before their transfer
to GL, only 5 hatched; and (3) the & fertile eggs that did not hatch at GL contained 4 late
dead, and 2 early dead embryos. Hatchability of whooping crane eggs incubated by cranes
exceeds that of eggs incubated in incubators. As a result, since 1979 all whaoping crane '
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Table 2. Hatching and fledging success of whoopmg crane eggs transferred from WBNP
(WBNP) to PWRC and ICF, 1967-1993. _ '

... - Minimum
- No.Eggs . No. Eggs o S -
No. Transferred ~ Remaining No. Eggs Hatched " No. Chlcks o
L L R Fledged :
Year* Pairs PWRC ICF  WBNP PWRC* ICF  WBNP PWRC ICF

10
10
11
6
A
3
18
L4
a3

1967 9 6 ' 11
1968 10 10° 10
1969 12 10 12
1970 15 0 8 27
1971 13 1. ... .13
1972 16 0O .. . 2B
1972 14 B 26
1974 15 13~ . 15
1976 16. . —. .. 15
1976 16 = - . 16

Cirpo0WoOm B

1977 17— . 186 o -
1978 18 -~ 14 10 -
185 L

1980 18 -~ 22
1981 17 - a7
1982 17 .2 . 19

1983 24 2 23 1B
1984 29 .3 .. 32 L2y
1985 28 4 27 v a9 i
1986 29 . 4 . 28 s
1987 32 12 33 3t
1988 31 14 .. . . 33 25
188 31 .15 . 34 S 2
1980 32 . 0 124 47 1128
191 .33 16 .. O .36 . . 021
1992 40 . 10 11 48 10 38 -
1993 .44 16 10 B9 .8 38 -

B

:j__'._'_,._, il g0 owaw 2 o
SO

CHOoOG BN

-—
W RO W N

L ONO®

N

Totals 148 33 677 30 445 23

- Oy
0

a No eggs of wild origin were transferred to PWRC in 1872, 1873, and 1975-1981.

Limited transfers were resumed in 1982 to increase the size and genatic dwers:ty of tha' E
captive fiock. Transfers were increased in 1987 to bmld the captlve ﬂocks ' -

b Unhatched eggs are opened and examined. o

¢ Includes ane wet, newly-hatched chick whlch was removed from the nest (mstead of the
other egg) to avoid chilling.

d Two eggs were mfertlle and sent only for examlnatlon, a th:rd had an embryo that dled in
incubation.
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Table 3. Size and productivity of the whooping crane captive flock at PWRC, 1975-1993.

' _Egaqs retained at PWRC

All Females ~ Total Co - S Chicks

Year Birds Laying - Eggs® No. Fertiie  Hatched Fledged
1875 20 1 3 3 2 1 0
1976 19 2 5 3 1 1 1
1977 21 4 22 8 4 3 2
1978* 22 3~ 23 8 8 7 3
1979° 26 4 21 16 10 8 4
1980 22 = 2 6 4 1 0 - O
1981 20 2 1m0 1 5 3 1
1982 26 5 28 15 12 9 6
1983 35 5 34 22 18 14 8
1984 32 5 31 21 16 12 4
1985 38 3 13 13 8 7 6
1986* 38 0 0 - =
1987 41 B 77 8 2 1
1988 46 6 15 15 8 7 3
1989 32 B 19 19 14 9 8 -
1990 35 4 14 14 s 4 3
1991 40 . 5 . 21 21 98 = B "2
1992 49 8 48 48 11 9 8
1993 49 8 35 3 16 f 15 10
Totals 611 77 356 283 ’__15_1 118 70

a Includes 73 eggs transferred to Grays Lake National Wildlife Refuge in 1976-1984.
Fertility determined for unhatched eggs by examination of egg contents. Exammatlon
occurred after full—term mcubatnon and eggs contalmng no detectable ernbryo were _
cons:dered mfertlle therefore the number of’ fertlle eggs Ilsted 1s consrdered a mlnrmum
estimate. i

b All eggs retained at PWRC were rncubated and hatched under sandhlll cranes and chicks
were “foster—parent" reared Al eggs transferred to GL were artrhcrally mcubated untll o
transfer. '

¢ Al eqgs retalned at PWRC werg lncubated under sandhrll cranes and chlcks were -
hand-raised or foster—parent raised by sandhrll cranes. All eggs transferred to GL were -

incubated under captlve palrs of sandhrll cranes at Patuxent untll transfer thls year and S

subsequent years

d No eggs were produced in 1986 Breedmg blrds were moved temporaniy to pens in
Summer 1985 during construction of new pens. The birds were moved into the new pens _
in November 1985. These movements were believed to be the disturbance that disrupted
the 1986 breeding cycle. _ o

e Six new parrs broke the eggs (1 9) they produced Lo e
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Table 4. Age of whooping cranes when they first produ_ceq eggs,,_P_WRC,ﬂ1975-1393'.

Age Producing ~ Percent
{years) Females® Females® = Producing
5 .28 B 17
3] - 22 8 ' 36
7 158 8 53
8 13 .10 76
9 10 9 a0
10 9 8 100

a Does not include birds transferred between centers before maturatlon Transfers‘
delayed egg production.

b  Females reaching or passing through that age class by 1993

c Females producing eggs in that age class. .

eggs have been incubated under sandhill cranes or whoopmg cranes. Since fhese _ .
modifications were undertaken, hatchability and chick survival has equaled that observed in
eggs and chicks from the AWP (Table 2). : . ) : '

Between 17 September and 4 November, 1984, seven {two male, five female) whooping
cranes in the captive flock at PWRC died from EEE. These josses represent a serious

setback to the captive breeding program because five of the birds were females The. L
January 1985 sex ratio in the surviving adult captive population was 10 males to 4 females
Sandhill cranes at PWRC also were exposed to the virus, but no mortality occurred o
{Carpenter et al. 1887). Whooping cranes appear especially susceptible to EEE,

consequently the potential impact of this disease will be considered when selectmg any site ™ -
for additional whooping crane populat:ons

Thirteen of the 32 whoopmg cranes at PWRC were exposed naturallv to the \nrus and all R
developed antlbody titers. _Birds that survive an EEE mfectlon become i immune, thus, the
use of an EEE vaccine should reduce the risk of this disease in the future. Actions taken in

1985 and continued annuaily to prevent another outbreak of EEE at PWRC mcluded (1) a

the chsease 12} testmg EEE vaccines and deveIOplng a more effectnve vaccine for whoopmg
cranes; and (3) continuing serclogical mon:tonng of the captive flock for antibody titers.

Now that the etiology of the whaaping crane deaths.at PWRC is known, it is expected the -
disease threat can be mlnlleEd at PWRC by initiating appropriate mosgquito control .
measures and the use of EEE vaccines. However, the long-term efficacy of the vaccine is
unknown and annual boosters shots are required. The Crane Health Advisory Team .
recommended that the cranes at ICF and PWRC be vaccmated but not the cranes at Calgary_ y
and San Antonlo Zoo : - :

In September-October 1987 a mycotoxin in the commercially prepared crén:é _féed‘_";_a_dis_dned
abaout 240 of the 300 captive cranes at PWRC. Fifteen cranes died (5 percent of the flock),
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including three whooping cranes. Laboratories found a trichothecene (mycotoxin) in the

feed that may have been the toxic agent (Valente 1992). Since fall of 1987, Patuxent tests
all feed. A small sample of the crane diets is fed to bobwhites {Colinus virginianus) before
feeding the pellets to the cranes. Food consumption, body weight changes, and mortality in
the quail are used to detect toxins in the feed. C T

At PWRC, Mississippi sandhill cranes (G: ¢. pulla) are reared for release to the wild.
Aithough releases of parent-reared chicks have been successful, parent-rearing is labor
intensive and occasionally results in excessive chick mortality. - Development of an improved
hand-rearing technique using live imprint models (conspecific cranes), stuffed brooder
models and feeding puppets started in 1985. The technique was further refined in 1989
with the addition of costumed caretakers. The release groups of Mississippi sandhill cranes
included: (1) parent-reared, (2) hand-reared and (3) a mixed group of hand-reared and -
parent-reared cranes. Survival one year has been high (average 83 percent). Ancther 35
birds were released in the winter of 1991-1992and 40 in 1982-1993. Average survival
declined to 60 percent in the 1992 release because of bacterial infection and increased
predator pressures in the parent-reared ‘cohort (25 percent survival). The annual survival =
increased in the 1993 release to prévious levels {average 80 percent). A reproductive study .
of the released birds will continue into the mid-1990’s. =7 o PR e

A study of genetic diversity and relatedness in the whooping crane began in 1986 and data -
collection for three of four projects ended in 1991 (Dessauer et al. 1994, Gee et al. 1988,
Jarvi et al. 1992, Longmire et al. 1992). Compared with other cranes, whooping crane:
diversity was about average in an electrophoresis study of blood proteins (0.041 -+ 0.021,
Table 5); below average in band-sharing of nuclear restriction fragment length polymorphism
of mini-satellite DNA (0.42); and about average in polymorphism of the major. oo

histocompatibility complex.” -+~

Other recent significant events include use of monensin as an improved treatment for ..
disseminated visceral coccidiosis; a new platform terminal satellite transmitter and = .~
harnesses for cranes; successful tracking of cranes from northern Siberia to lran, ..~ .-~
Afghanistan, and India; monitoring and characterizing incubation profiles in nesting sandhill
cranegs; building a new computer control incubator capable of simulating conditions found in -
the nest; and some progress in embryo cell-cryopreservation. The pen facilities -at PWRC

are now completely state-of-the-art. The low maintenance needs of these new facilities - -
should help establish breeding pairs on a territory without the disturbances associated with

pen maintenance experienced in earlier complexes. - °

Propaaation At ICE: The International Crane Foundation is a private conservation - -
organization dedicated to the preservation of cranes worldwide, ‘Captive propagation -
expertise was developed during the 1870’s with several crane species, including whooping
cranes (unghty 1989). e S TR IR T T S PP ST S
In late 1989, ICF received from the Rocky Mountain population an injured adult male -
{(Napolean) whose wing had been amputated and 22 whooping cranes from PWRC. Two
cranes died shortly after their arrival: No eggs were laid by the two experienced pairs in-

1990, probably due to the disruption caused by the move. Cranes, especially whooping
cranes, are sensitive to disturbance and pen changes {Mirande pers. comm.). -In May of.
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1990, 12 eggs were transferred from WBNP to ICF, 11 were fertile and 8 fledged. Nine
eggs were lald by three captlve females in 1991, and one chick was parent—reared {Table 6).

in 1992 the same three breedlng patrs produced 16 eggs {3 from natural copulatlon) and 6
were reared. Closed circuit TV proved effective in (a) eliminating egg breaking by a pair that
broke eggs in 1991, and (b) in monitoring and supervising the socialization of new pairs.
Eleven eggs were received from WBNP, and 7 chicks fiedged. One captive-produced chick
was parent-reared, 4 were hand-reared, and one {together with 7 chicks from AWP eggs}
was costume-reared. Costume-rearing refers to the use of a white crane-like costume worn
by animal caretakers whenever they are around the birds. In this manner, cranes are never
exposed to the human form and remain fearful of people. From the time of hatching, _
costume-reared whoopers are exposed to live whooping crane role models in adjacent pens
to avoid imprinting problems. Eight of the costume-reared birds were sent to Florida in -
January 1993 for the reintroduction experiment. In 1993, three females produced 9 eggs
and four chicks fledged. ICF also received nine fertile eqgs from WEBNP, eight hatched and
all fladged.  Four were sent as chicks to Idaho for use in the guide bird research.  In August
1993, ICF held three breeding pairs, three mature females being re-paired to stimulate. .
breeding, five other pairs nearing sexual maturity, a single adult male, four yearlmgs, and .
eight juveniles. ICF has the capacity to house 15 breeding pairs of whoop_lng_cranes
Research is ongoing to improve repreduction, rearing procedures, behavioral management,
health care, and other tomcs whlch may dlrectly benef“ it management and recovery.

J. The Cross—Fostenng Expernment

For any species, the probab[hty of extmctlon |s largely determlned by |ts abundance, e
fecundity, and distribution. . Conventional management procedures for the whooping crane
have been aimed primarily at increasing the size of the AWF population.- Even though this -
population has increased substantially since the 1940’s, it remains vuinerable due to its
relatively. restricted breeding and wintering distributions. It was recognized that survival
prospects for the whooping crane wouid be greatly enhanced by establishing additional,
disjunct populations. Although several approachesta establishing additional breeding .
populations had been proposed, the technigue which seemed most worthy of consnderation
was cross-fostering whooping cranes to sandhill crane -foster parents.. This procedurelwas
initially proposed in the 1950's by Fred Bard, a former Director of the Saskatchewan ... . -
Museum of Natural History. By this method, whooping crane eggs from the wild or from
captive breeders would be placed in sandhill crane nests, and the sandhill cranes wculd
incubate, hatch, rear, and introduce the whooping crane chicks into the wild. -

Cross-fostering is relatively simple and could be applied in various areas formerly within the
whooping cranes breeding range. Furthermore, migration routes, stopover points, and.
wintering locations couid be determined in advance hy banding and subsequently observmg .
potential foster-parent pairs. Despite these obvious advantages, the technigue raised a
number of unanswered questions: Would the food items used by sandhill cranes be
nutritionally adequate for whooping cranes? . Would altitudinal differences between the
source of the eggs and the transport point affect hatchability? . Would whooping crane
chicks become sexually imprinted upon sandhill cranes, and eventuaily select a sandhill.
mate? - These and other questions could only be answered by expenmentatlon {Drewien and
Bizeau 1278, Drewien and Kuyt 1979). - i . . .
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Table B. _Indices of diversity in population samples of cranes from the wild. .

Crane Taxon & : =+ _ Heterozygosity : Alleles[Po!ymorghism _
Sample Size - ‘Direct Count* = Estimates® - Locus* - Percent

Whooplng B T A R o e _
14 . 0.048+0.024 0.045+0.023 - 1.17+0.08 20.9
Mississippi i sandhill L S T
7 .. 002440014 0050+0033 . 1.17+0.10 12.5

Greater sandhxll S e e
17 - ~0067+0.028 0.071+0.031 . 1.38+0.13 282

Flonda sandhdl
{Qkefenokee deme}

10 0.028+0.016 0.037F002Z  1.1340.07 125

Florida sandhill - : Lo e n TUEUIUD 0 e T
T © 0 0,125+40.069 0.111+40.052 . . :;_.1.1_7+O_.08_ 27.2
Siberian SRS ITAL RERE ; o . B n | I
9 R S 0.032+0.016 0.031+0.015- . 1.17+0.08 . _16_._7 -
Sauru“sCr'ane:- ' : ' o : St
6 e ooza+o 019 -o.oae+o_.oz.e.~;_. - 1.13+0.09 08.3 .

a Means +l- Standard Error
b Unbiased Estimate - _
c 0.99 Cr_lte__non FEIR TR I T SR

Table 6. Size and productwaty of the whooplng crane captwe flock at ICF Baraboo,
Wlsconsm, 1989 ‘!993 : - s - e

Al Fomales . Fertle  Chicks . Chicks . .
Year -  Birds . Laying. . .Eggs - . Eggs - - . . Hatched  Fiedged

1989 24
1990 30 ¢
19291 28
1992 39 .
1993 32
Totals 153_

16
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The opportunity to test cross-fostering occurred at Grays Lake NWR (GL) in Idaho, where
studies on the greater sandhill crane had been in progress since 1969 (Drewien and Bizeau
1974). Between 1969 and 1974, over 700 cranes were captured and color-marked for
investigations of nesting biology and seasonal movements (Drewien 1973, Drewien and
Bizeau 1974). These studies revealed that sandhill pairs would tolerate considerabie
manipulation without deserting their.nests, individual families showed regular seasonal
movements, and young birds adopted the movement patterns of their parents. GL is.on the
western edge of the known historical range of the whooping crane, and many features made
it an excellent site to test cross-fostering: (1) the Grays Lake marsh is large and includes
excellent crane breeding habitat; (2) sandhill crane nesting densities are high; (3} nesting
success ranged from 78-92 percent between 1969 and 1974, (4) nesting chronology of the
sandhills at Grays Lake is simifar to that of the whooping cranes in Canada; and (5) carcass
analyses of sandhill cranes indicated minimal residues of organochiorines and heavy metals.
Furthermore, color marking of the Grays Lake sandhills had demonstrated the birds made
one, often prolonged stop at Monte Vista NWR, in Colorado’s San Luis Valley, and wintered
in the Rio Grande Valley in central New Mexico (Figure 4}. This sandhill popuiation thus
enjoyed a maximum amount of protection by using national wddhfe refuges for breedmg, Py
migration stopover, and wintering (Dremen and Bizeau 1978)."

Drewien and Bizeau submitted a proposal in 1972 recommending use of the Grays Lake
sandhills to test cross-fostering of whooping cranes. Following considerable debate and
drafting of an environmenta! assessment, approval for the experiment was secured in 1974
from the Service and the CWS. Beginning in 1975 and continuing through 1988, whooping
crane eggs {216) from WBNP were transferred to GL for placement under marked pairs of
sandhill cranes (Table 7). Between 1976 and 1984, eggs (73) from the captive flock at
PWRC were also transferred to GL. Details of the cross-fostering experiment have -been -
discussed elsewhere {Drewien and Bizeau 1978, Drewien and Kuyt: 1979, Drewien -
1975-1983 and Drewien and Brown 1984-1980, Unpubl. Prog. Rept. Nos. 1-25, Whooping -
Crane Transplant Experiment, ldaho Coop. Wildl. Res. Unit, Univ. of Idaho, ‘Moscow).. Many
of the initial questions raised by this technigue (i.e., will proper migratory.traditions be ... : .
established? Will the cross-fostered whoopers adapt to the obvious habitat and dietary
differences, etc.) have now been answered, and field observations indicate that behavioral
incompatibilities between the two species generally prevent mixed species paiing and
subsequent hybndtzatlon

A rather low rate of release was achleved at GL due to small numbers of fertlle eggs ln
some years and excessive mortality of young befare fledging. In 1976, 1977, 1978, 1981,
and 1986-1988 drought conditions prevailed during the brood-rearing season. Low water
levels and dry conditions reduced available food supplies, and aliowed coyotes access to
large sections of the. marsh. ‘Most:chick mortality can be attributed to inclement weather at
the time of hatching, poor habitat and food conditions during some years, and coyote
predation {Drewien and Bizeau 1978, Drewien et al. 1985). Sandhills at GL suffered similar.
reductions in productivity during these same years. Although subadult and adult mortality -
rates have been much lower, a number of birds have been lost to fence and powerline
collisions (Brown et al. 1987), disease (Snyder et al. 1987, 1992, Stroud gt al. 1986), =
predation (Windingstad et al. 1981, Drewien et al. 1989), and other causes. The high .. -
incidence of avian tuberculosis in the RMP indicates that whooping cranes may be -
particularly susceptible to this disease. Together, these mortalities and the restricted
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number of eggs available for transplanting resulted in a relatlvely small popuiatlon which
peaked at 33 individuals in winter 1985.

The sex ratio was equal at fledging age among 22 cranes examined at WBNP and 6 cranes
at GL. The data, based on chromosome identification in the blood, suggests that differential
mortality rates are the basis for unequal sex ratios among aduits in the RMP.

In June 1981, a captive, 3-year-old, parent-reared female whooping crane was transferred
from PWRC to GL and placed on a wild male’s territory (Drewien 1982, Unpubl. Prog. Rept.
No. 17, Whooping Crane Transplant Experiment, Idaho Coop. Wildl. Res. Unit, Univ. of
Idaho, Moscow: pp. 32-41). This experimental reintroduction was attempted to determine if
it was possible to simultanecusly augment the wild cross-fostered population, rectify the
male-skewed sex ratio, and hasten the onset of breeding in the wild population.

It was assumed that the probability of pair-formation would be relatively high for several
reasons, including: {1) released birds are initially subordinate to wild birds following release,
. .a situation favoring male deminance and pairing; (2) the male at GL was sexually mature,
and the femaie was old enough for pairing; and (3) numerous instances have been
documented in which wild cranes have successfully paired with tame or captive individuals
{Hyde 1968, Longley 1 970, Nesbitt 1979). Previous experiments with sandhill cranes
demonstrated that the transmon period from captivity to the wild involved considerable
learning and consequ_entl_y occurred over a relatively extended period. In this particular
release, it was assumed that this transition period would be ameliorated and shortened
because if the two paired her mate would introduce her to foods, foraging methods,
roosting areas, teach a proper response to potentral ‘predators, and ensure proper mlgratron
by the femaie : o S :

-Although the female rapidly adjl.lStEd to the wild and associated periodicalty wrth the male a
pair bond was never established. Successful migration by the unattached female seemed
unlikely, therefore she was recaptured and returned to PWRC in October (Drewien and Clegg
:1982). This experiment was repeated the following summer. In 1982, as in 1981, the'
female readily adapted to the wild environment, and her presence stimulated increased
territorial activities by the male (Drewien 1983, Unpubl. Prog. Rept. No. 18, Whaooping
Crane Transplant Experiment, Idaho Coop. Wiid!. Res. Unit, Univ. of ldaho, Moscow: pp.
8-10). Unfortunately, the experiment was terminated early when the male died after

. becoming entangled in a barbed wire fence on his tarntory Again, the female was R
recaptured and returned to PWRC '

The expenment was repeated in 1989 but earlier in the season {May] than the 1981 and
1982 attempts (June). A captive six-year-old female from PWRC was placed in a pen on a
wild male’s territory at GL. The male exhibited much interest in the female and after 1 week
she was released from the pen. Considerabie pair formation hehavior occurred between the
two birds including unison calling and copulations. No nesting attempt was made, perhaps
because it was somewhat late in the season. The male molted his flight feathers and
secluded himself in the marsh. In early June the female abandoned the flightless male but
was joined by another wild male.
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Table 7. Eggs transplanted, hatched, and chicks fledged at_' GL, Id__aho, 1975-1.988.

~ Origin Of No.Eggs - .. No.Eggs . No. Chicks
Year . Eags ~Transplanted .~ Hatched - .. Fledged .

1975 Canada 14* I R

1976 . Canada 158 o : .11-,_ e
PWRC 2 A

oh

1977 Canada 16 48
PWRC 14° _ 5

on

1978 . Canada . 13 - | 9 '
.PWRC . .. -.18% ... . B..

ow

PWRC® 5 A

Mo

1980 Canada . . 13 . . . . 10 ... . .
CPwRC 22 L

1982 Canada 14 '8
e CPWRC.. . A3 e A

1983 Canada . 16' 18
~PWRC 12T
1984 Canada 22 . .19 10
L _PWRC . . 10" _ o

198'5 N Canada .- 23h 20 11 -
1987 Canada 12 12 . _2, _

1988 Canada .. 2 T e 2 ke
Subtofal_ | Cénada | s 215 156 67

. .PWRC . . 73 T aa 7
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a Two of 14 eggs lost to predators.

b Four of 15 eggs iost to predators. -

¢ Three eggs deserted after a snowstorm, one eqg lost to a predator

d Examination of 10 eggs that did not hatch revealed that 4 were infertile, 2 contained
early-dead embryos, and 4 contained late-dead embryos. _

e Poor hatchability of PWRC eggs-during the period 1976-1978 was due largely to egg
infertility (11 eggs) and artificial incubation (20 eggs). After 1978, only eggs containing
viable embryos (as determined by flotation) were transferred and all eggs were incubated
under sandhill cranes at PWRC before their transfer.

T One egg lost to a predator before hatching.

g Three eggs lost to predators before hatching.

h Three eggs believed to be infertile or to contain early dead embryos at the tlme of
transfer.

i Two eggs were eaten by predators and twao failed to hatch.

The new pair remained together for over four months. Between 6 - 15 October, the male
was observed initiating migratory flights on five occasions with the female followmg
However, the female was unable to keep up with the male and she always returned to the
territory with the maie following. On October 15 the male migrated alone. The only other
whooper presant, a wnld male, lmmedlately joined the female for 2 days unt:l he migrated. °

The female’s history of six years in captivity apparently rendered her physically incapable of
sustaining long flights. Attempts to capture her in late October were unsuccessful and she
disappeared. The behavior of the males at GL demonstrated that they were hlghiy
responsive to the presence of a female during the breeding season. Observations indicated
that a long-term pair bond would probably have occurred had the female been able to fly -
properly and completed the migration.

During the 1980's it became apparent that older females did not return to GL ‘or other areas
occupied by territorial males during the summer. Experiments to enhance pair formation
were carried out from 1986 through 1990 whereby 20 whooping cranes (some individuals
were recaptured several times) were captured in isolated summer sites and released at GL
near male whooping cranes (Drewien and Clegg 1992). Five (2 males, 3 femailes} were held
for one to four months in a pen prior to be:ng released. Objectives of the experiment was to
enhance pair formation opportunities. Although these translocation experiments contributed
to numerous associations and interactions between individuals of both sexes, no permanent
pair bonds developed. The longest associations lasted two to four months before males and
females separated. These results suggested that imprinting problems possibly existed in
whooping cranes raised by sandhill cranes. The females exhibited only minimal responses
to the presence of males.

From 1875 through 1988, 289 eggs were transferred (including 73 eggs from the captive
flock at the PWRC), 210 hatched, and 85 chicks fledged (Drewien et al. 1989, Ellis et al.
1892). The RMP peaked at 33 birds in 1985 and has declined since then to 10 birds. Dr.
Edward Q. Garton, biometrician at the University of Idaho, working with Dr.-Rod Drewien
the leader of the cross-fostering project (Garton et al. 1989), modelled the cross-fostered
population to predict when it might become self-sustaining. In the model they assumed (1)
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The cross-fosterad females would be breeding at the same rate as the females in Canada;
and (2) survival of birds in their first year would be similar to that of first year birds in
Canada {Garton et al. 1989) Despite these optimistic and unrealized assumptions, with the
future transfer.of 30 eggs per year, the populatron would only reach 6 breeding pairs after .
- B0 years. "It is obvious from all scenarios modelled that egg transplants of less than 30
eggs per year will not suffice to establish a seif-sustaining popuiation in a reasonable period
of time. Natural breeding will be essential to establish a self-sustaining population™ (Garton
et al. 1989). The lack of pairing and reproduction, prolonged drought on the summer area,
and the hrgh mortallty led to drscontmmng the egg transfers in 1989 ' '

Sexual |mprmting of a foster-reared specres on the foster-parent specres had already been
confirmed in foster-reared raptors, waterfowl gulis, finches, and gallrnaceous birds (Bird et
al. 1985, Immelmann 1972}, One test of the imprinting problem occurred at ICF where
sandhill cranes were foster-reared by red-crowned cranes {sample of one}, white-naped
cranes (sample of 2), and Siberian cranes {(sample of one). When given a choice the cross-
fostered sandhill cranes socialized more with the foster species than with conspecrf ics. The
two foster-reared females showed a stronger preference for the foster species than did the
two foster-reared males {Mahan and Simmers 1982).. By the fall of 1992, cross-fostered .
adult female whoopmg cranes of ages 4 through 12 years had passed through a nesting
seasan on.34 occasions without pairing. Whooping cranes at WBNP begln egg productlon
at an average age of 4 years (E. Kuyt, pers. comm.,. 199 1) , o

In 1992 a wrld cross—fostered male whooprng crane palred wrch a female sandhrll crane to
produce a hybrld chlck Four. hybrlds were prevrously produced by artificial rnsemlnatlon in.
captivity at Patuxent. The hybrid wild chick provided additional avidence that
cross-fostering may break down behaworal barriers that normally dlscourage parrlng
between the two species.. .- - ... : o

K. Remtroductron Studres In The East

A November 21, 1975 !etter to members of the Whooprng Crane Recovery Team from the
Florida Game.and Fresh Water Fish Commission (Commission), suggested the possubllrty of
reestablishing a.non-migratory whooplng crane populatron in the. eastern United States. No
genetically pure representative of the. nonmrgratory Louisiana flock remained in captivity. .
The letter proposed that Flarida sandhill cranes mlght be used as surrogate parents to mstzll )
non-migratory behavior into cross-foster whoop:ng cranes with the goal of restoring a
nen-migratory fiock in the Southeast. It should first be determined that migratory sandhrll
cranes reared by Florrda sandhill crane foster parents would be non-migratory.

In 1977 John Allender {Audubon Park Zoologrcal Garden} and George Archlbald submrtted a-
proposal to reintroduce whooprng cranes to Louisiana. The proposal was tabled for several
reasons. The Service did not wish to endorse other reintroduction efforts until the cross -
fostering pro;ect was ful[y evaluated {letter of . Lynn Greenwalt Drrector FWS to Hegtonal
Directors, May 1978). Wildlife. agency personne! were. also concerned that critical habitat
might be designated within the State as a conseguence of a release, a designation which
might lead to unfavorable constraints on land and hunting management {March 1978 letter
of J. Burton Angelle Secretarv, Lomsrana Wild Life and Fisheries Commission, to George '
Archibald). Resource agency personnel in Loursrana were concerned that restrrctlons on
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hunting of geese and ducks might be rmposed asa consequence of the presence of an
endangered species {Gomez 1992). Federal concerns included the belief that local residents
might not be instilled with a conservation ethic sufficient to permit success of the ‘
reintroduction (letter from D. L ‘Hall, Spec:al Agent In Charge, u. S FISh and Wuldln‘e

Service, Aprll 1978) A ;

in 1979, the recovery team contacted the Florida Commission to ask if there was interest in
svaluating the feasibility of establ:shtng a non—mlgratorv flock of whooping cranes in'the
Southeast. Research to address the question began in 1980.  One member of each of
several established pairs of Florida sandhill cranes was captured and instrumented with a
radio transmitter. When nesting began, eggs of greater sandhill cranes, obtained from
Patuxent or from the wiid in Wisconsin or Idaho, were substituted for the pair's natural -
ciutch. Hatchlng and rearing of the young were monitored until the resultant chick/chicks
were 55 to 60 days old. The young were then captured, radio tagged, and plastic leg bands
attached. .Movements were monltored through one or two sprlng mtgrat:ons followmg '
separatron from thelr parents :

By the mid- 1980 s, questlons began to arise concernlng the Iack of pamng behawor of ~
whooping cranes cross-fostered by sandhill cranes. It was necessary to test an alternative
reintroduction technigue and in 1986, releases of captwe -reared sandhill cranes began. Four
cohorts of captive-reared greater sandhill cranes were soft- or gentle-released in Florida
during late winter or early spring (Nesbitt and Carpenter 1993). Concurrently a group of
Florida sandhill cranes (1- or 2-year—o!ds} from known natal sites were captured radio- -
instrumented, and monltored asa control to compare W|th dlspersal among the experlmental
groups. :

Thirtv-four greater sandhill crane eggs were transferred into 23 Florida sandhill crane nests
between 1982 and 1987. From these transfers five young were produced which survived
to the age at which they separated from their parents. Twenty-seven captive-reared young
were released (4 cohorts) during 2 years (15:4 April 1986; 12:2 January 1987). They were
all radlo-lnstrumented and dlstlnctly color banded. E{ghteen survived through at least one
complete sprlng mlgratuon and two fail mlgratrons "Only southerly movements by some-
individuals (60 t0 120 krn) exceeded normal dlspersal of subadult Florida sandhill cranes. In "
the one instance of the 120 km movement south the birds returned- within 6 weeks to the
general vicinity of release. “The movements of the dlspersmg expenmental birds did not
differ srgmflcantly (P greater than 0. 05) elther in direction or tlrnlng (date) of movement
from that of a control group (Nesb:tt and Carpenter 1993) - :

In 1983, the U.S. Recovery Team met to select sites to evaluate for a third wild populatlon
Eastern sites were proposed because they would be discrete from the wild' populatlons in
cantral and western United States. Sites selected were Seney NWR and adjacent areas in
the Upper Peninsula of Michigan and Ontario, ‘Okefenokee Swamp in southern Georgia, and }
three sites in F[onda (Lewis and Cooch 1992). Three—year research projects were '
estabhshed in each of the three prmmpa[ areas Research began in October of 1984

Although the development of reliable: methods for relntroduclng captsve-produced cranes to
the wild has proven to be a relatively difficult task considerable progress has been made i in
the past decade. ‘A number of experimental soft or gentle releases have already been '
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conducted with captive-reared sandhill cranes (Nesbitt 1979, Drewien-et al. 1881, Zwank
and Derrickson 1981, Bizeau et al. 1987, Leach 1987, Zwank and Wilson 1887, Nesbitt
1988, Ellis ot al. 1992, Urbanek and Bookhout 1992, Archibald and Archibald 1992,
Horwich et al. 1992, Nesbitt and Carpenter 1993}, and additional releases are currently
underway or are being planned in order to refine reintroduction techniques for whooping
cranes. Soft or gentle releases involve the gradual transition from life in captivity to free-
ranging wild life. This involves the use of large fenced enclosures in which food and water
are provided and from which potential predators-are excluded. The cranes are placed in the
enclosures and their wings brailed to prevent flight. ‘After an appropriate acclimation period '
the brailes are removed and the cranes can fly from the pen whenever they wush

The final reports on the eastern study sites were submitted in the wrnter of 1987 88
(Bennett and Bennett 1987, Bishop 1988, Nesbitt 1988, McMillen 1987). In the summer. of
1988, the recovery team recommended that the next reintroduction should be an effort to
establish a non-rmgratory population in the Kissimmee: Prairie of Florida. “The primary reason
the Team chose to endeavor to establish a non-migratory population instead of a m:gratory
population, was the failure of the cross-fostering techmque in ldaho and the [ack of any
tested technrque to establlsh a m;gratnry populatlon i ; S

Nonmrgratory sandhill and whooprng cranes occurred together in. Loursrana (Mcllhenny _
1943)." Florida's population of non-migratory sandhill cranes is estimated to be between .
4,000'and 6,000 individuals, with 8 percent:to 16 percent juveniles in the annual L
population. ‘Florida has only @ small number of wintering snow geese and no goose or: crane -
hunting, so hunting conflicts are unlikely. - Florida, therefore, appears to be an approprrate .
place to attempt to establrsh a nonmrgratory flock of whooplng cranes. . _—

Brshop (1 988) recornmended Three Lakes erdllfe Management Area (WMA) as the e
preferred reiease site. The Kissimmee Prairie consists of approximately 2,000 square
kilometers of flat, open palmetto prairie interspersed with shallow wetlands and lakes. -On.
private ranch lands, much of the prairie has been converted to improved pasture. - Land :
ownership inciudes 8 large ranches totaling 82,200 hectares. :Large private holdrngs range -
from 2,700 ha to 42,500 ha. ‘Public lands range 2,955 ha to 43,300 ha and include Three
Lakes WMA, the National Audubon Society’s Ordway-Whittell Kissimmee Prairie Sanctuary
(2,955 ha), Kicco WMA (3,100 ha), Bull Creek WMA (8,425 ha}, Upper. St. John’s River. ..
WMA (24,800 ha}, and Avon Park Bombing Range (43,300 ha}. The Three Lakes WMA had
been identified as the preferred site within Florida (Bishop. 1988). ‘The best crane habltat on
the 22,450 ha WMA Ires between iakes Jackson and Krssrmmee Ce Dt

The Canadian Recovery Team endorsed the Klssrmmee Prarrre srte in fali 1988 The Drrector
of U.S. Fish and Wildlife Service and the Director General of Canadian Wildlife Service
approved the project early in 1989. Four or five possible sites to construct release pens
were identified during summer 1890. During 1991 a 50 X 130 m release pen-was built on
the edge of Lake Jackson the most accessible of the lake sites. Construction of a second
pen (50 X 100m) located 200m from Lake Marian, was completed late in 1982. -Additional
pens may be built in the future, though none closer than 5 km from.ancther. The release
pen conforms to what has been successfully used in releases of cranes at the Mississippi
Sandhill Crane NWR.
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In January 1993, the first group of 14 whooping cranes was released in Kissimmee Prairie,
Florida (Fig. 5). This release was a soft-release managed similarly to previous sandhill crane
releases in Mississippi and Florida (Ellis et al. 1992). This population was designated
experimental nonessential to increase flexibility of management {Lewis and Finger 1993).

The objective of this first release is to evaluate the response of the cranes to the Florida
habitat and evaluate release techniques. Five parent-reared birds were released in December
of 1993 and 14 isolation-reared birds are expected to be released in February 1994. At '
regular intervals the released birds will be recaptured and samples taken to evaluate
exposure to diseass, and parasites. |f the results of these initial releases are favorable, = . .
releases of 20 or more individuals will occur annually for up to a decade or longer beginning -
in fall-winter of 1994/1988, :

Releases of isolation-reared cranes have resulted in high post-release survival both.in ...
migratory as weli as nonmigratory situations (Horwich 1986, 1989, Archibald and Archibald .
1992, Ellis at el. 1992, Horwich et al. 1992, Urbanek and Bookhout 1892). These
experiments included work at ICF, Seney National Wildlife Refuge, and by PWRC.in. .. -
Mississippi. Research on the Upper Peninsula of Michigan as a potential reintroduction sits
for whooping cranes {McMillen 1987) led to a study of the isolation-rearing, gentle release . .
method for reintroducing migratory cranes (Urbanek and Bookhout 1992)in 1988-1990. o
Thirty-eight fledged greater sandhill crane chicks were released to the wild after being .
isclation-reared and exposed to natural conditions accompanied by a caretaker in.a bird-like
costume. ({Isolation-rearing refers to rearing the birds separated from visual contact with..
humans).’ They were reared at the release site. ‘Wild resident sandhill cranes were haited to..
a release enclosure where they associated with the captive-reared birds. If the twao groups . -
were in association at time of migration, the captive-produced birds accompanied the wild .
birds and learned the proper migration route and wintering site. Minimum survival 1 year
after release was 84 percent, and the minimum return rate 1o Upper: Michigan.was .74 .
percent. The authors noted the need for similar studies on captive-reared whooping cranes
to see if they will associate with and learn. migration from resident wild-sandhill cranes - .
{Urbanek and Bookhout.19982). These studies should occur whenever sufficient funds and .
whooping crane eggs are availabie without detracting from other ongoing reintroduction '
studies. ‘The study site should be part of an approved reintroduction location. - .. : :

L. Besaa[c':h on F{eintroduction Techniques For Migratorylepﬁlaﬁons o

There is no proven techriique for reintreducing whooping cfanes infd a rni_gr_atofy s_ituatioﬁ;_ o
Such a technique must be identified if recovery goals for downlisting are to be - .-
accomplished. Several techniques deserve testing and include the following:

1. Release of captive-reared whooping cranes into the neéting or sfaging areés of wild
sandhill cranes with the hope the whooping cranes will learn survival techniques and
" migration patterns from the sandhills; ~ =~ . G0 o : -

2. Training captive-reared whoaping cranes td follow in‘fligﬁt' a truck ar an uI'tra-Iig'ht
aircraft. Use this following behavior to teach the birds.an appropriate migration route,
stopover sites, and wintering locations, and; . Tl e
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3. Promoting adoption of captive-reared whooping crane chicks by wild adults
established in an area through cross-fostering to sandhill cranes. The adoption process
would add to the wild population a group of whooping cranes without the improper
imprinting problems. The young birds, hopefully, will learn migratory and survival
techniques from their adoptive parents. This approach has been termed the guide bird
technique. _

The Grays Lake cross-fostering experiment successfully produced wild whooping cranes
capable of migrating and surviving in a challenging environment. However, because these
cranes did not pair, and have experienced excessively high mortality, a technique for
reestablishing a self-sustaining migratory population is lacking. A potential solution would
be to use cross-fostered whooping cranes as guide birds to introduce young captive-
produced whooping crane chicks into the wild. Members of the Canadian Whooping Crane
Recovery Team in 1992 suggested the guide bird experiment as an appropriate use of the
birds surviving in the RMP. Such an experiment would test one technique which might be
used to establish another migratory population in Canada late this century. The young
whoopers, reared by adults of their own species, might learn to survive in the wild and
follow a predetermined migration route in the Rocky Mountains. Being reared by
conspecifics, they would be sexually imprinted on their own species.

Ten adult whooping cranes survive in the RMP; including 4 femaies. Males range in age
from 8 to 16 years and females from & to 12 years. Six of these whooping cranes winter
annuaily at Bosque del Apache NWR and -2 at state game management areas north of the
refuge. Three captive-reared chicks were released into the population in the guide bird
experiment in fall 1983 and one surwved in the wmter of 1993-1994in New Mexmo

The cross-fostered cranes ‘have exhlb:ted various parental behaviors on summer terntones at
GL and in a pen nearby. Solltary territorial males have helped neighboring sandhill crane
pairs raise young, including protecting, feeding and brooding them. Several males have buiit
nests. One male intermittently incubated an empty nest and a sandhill crane egg placed in
this nest. In 1988, 2 male whoopers assisted a sandhlll crane foster-parent pair raise a
whoaping crane chick. Male and female whoopers associated with, fed and temporarily
reared sandhill crane chicks in ‘the pen during 1990-91. These actlwtles and chick
adoptions at the United States captlve famlltles, suggest that some cross-fostered whooping
cranes might adopt or bond with and rear a whooptng crane chick. Such bonding
experiments will occur in pens with wild-captured adults and on the spring territory of free-
living wild birds. These experiments began in 1983 and will continue in 1994. Four to six
whooping crane chicks are planned for use in this research each year. The completion of
the 2-year project will provide another decision point about future efforts in the Rocky
Mountains, and an opportunity for review and recommendations by all interested parties.
The other techniques for reintroducing a migratory populatlon should be tested in the Rocky
Mountains or at other geographic Iocatlons

As part of the guide bird experiment, the Service is proposing to designate the RMP as
experimental nonessential. The "experimental” designation increases the flexibility of the
Service and other land management agencies to manage reintroduced populations because
they can be treated as threatened species rather than endangered. The Service has more
discretion in devising management programs for threatened species than for endangered
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species, especially on matters regarding incidental or regulated takings. The Act
amendment also allowed designation of a population as "nonessential™ to the continued
existence of the species in the wild. Populations designated nonessential are to be treated-
as if they were only proposed for listing for purposes of section 7 of the Act, except on -
national parks and national wildlife refuges. Designation of the RMP as experimental
nonessential would mean greater management flexibility, the potential for regulated takings, -
and the population would no longer be subject to the formal consultation requirement of
section 7 of the Act except on refuges and national parks.

The Endangered Species Act states that critical habitat shall not be designated for
experimental populations. Critical habitat was designated for whooping cranes in the Rocky
Mountains in 1978 and covers three refuges (Bosque del Apache, New Mexico; Grays Lake,
idaho; and the Alamosa/Monte Vista complex, Colorado) plus a 1 mile buffer of private land
around GL. The buffer around GL is rangeland and a few small farms raising wheat and
grazing cattle on improved pasture. There are no activities on these private lands which
represent a hazard to whooping cranes. If the designhation of the RMP cranes is changed to
experimental nonessential, it will be necessary to rescind the critical habitat designations.
However, because the critical habitat is almost entirely in Federal ownership, and section 7
of the Endangered Species Act still applies for actions on national refuges occupied by
experimental populations, protection of the habitat will not be significantly diminished.

M. Population Viability Analysis

The Population Viability Assessment Warkshop for the whooping crane was funded by the
Service. It was a collaborative endeavor, with Canadian Wildlife Service, The United States
and Canadian Whooping Crane Recovery Teams, the International Crane Foundation, and
the Captive Breeding Specialist Group, Species Survivai Commission of Internationai Union
for Conservation of Nature. The final report includes priorities for research and management
of the wild and captive populations as a meta-population to maximize retention of genetic
heterozygosity and minimize the risk of extinction (Mirande et al. 1993).

Based on the population size in the bottieneck of 1941, the current population is derived
from an estimated 6 or 8 founders. In the first generation that would have resulted in a loss
of 6% to 8% of gene diversity. (The generation time is assumed to be about 12 years).
Estimates are that about 87% of the gene diversity has persisted since 1938. About 96%
of the gene diversity present in the wild fiock has been retained in the captive-hatched
descendants.

Modelling showed annual population growth to be 0.048 (SD=0.081) over the last 50
years. If this rate continues, the population will reach 500 birds in 27 years (about 2020)
and 1,000 in 42 years {20358). The standard deviation is about double the mean growth
rate so in many years the population will decline temporarily even though long-term growth
may be good. The population is projected to have a very iow probability of extinction over
the next 100 years (less than one percent). The whooping crane has the highest ong-term
recruitment rate (13.9 percent) of any North American crane population (Drewien et al.
1993).
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Maodelling the captive population since its establishment indicates a growth rate of only .
1.1% through 1991 (SD-0.114). At that rate the population would only be 127 birds at the
end of 100 vears and only 89% of the initial heterozygosity would be-retained. However, .
the group noted that improvements should be achievable over the next 1 to 5 years. In
fact, major improvements in production occurred in 1992 and 1993, mdlcatmg that the
captive flocks will be able to sustain a rerntroduction program n‘ these rrnproved productlon- -

levels continue,
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* PART Il RECOVERY.
A. Objective and Criteria: _ To downlist the whoopmg crane from endangered to

L threatened status by increasing the wild population to 90
nestlng pairs in three separate. populatlons by 2020.

Part | descnbed the b:ology of whoopmg cranes the factors that Iead to endangerment and L
research and management progress to date Throughout the discussions the Recovery N
Team has briefly referred to mformatlon needs and plans for the future. Although the
progress to date has been substanttal much still must be done before the whooplng crane
can be downhsted from Endangered to Threatened status The actions.proposed in thls Plan o
will, with high probability, result in sufficient improvement in the status of whooping crane
populations so that official listing can be changed from Endangered to Threatened. Based _
on the past history of this species, the low reproductive rate, and threats to habitat required
for breeding, migration, and wmtermg, the whooping crane may never be an abundant
species. Preservation of this species will require the interest and concern of an mformed .
public. The present numerical goals for downllstlng are best estlmates of the numbers for -
population viability and may need to be modrt“ ed in the future as addrtlonal mformatlon
becomes avallable e : : . :

The flrst recovery goal for the whooprng crane is a change in status from Endangered to _
Threatened. Based on existing knowledge, the minimum requirements for downlisting are
maintenance of the AWP above the current 40 nesting pairs and the establishment of at
least two additional, separate and self-sustaining populations, each consisting of 25 nesung
pairs. The Service proposes ta promote growth of the AWP to 1,000 individuals, a level
that is likely to allow survival as a population despite any future catastrophic event. These
populations may be migratory or nonmigratory. These goals shouid be attained for 10 -
consecutive years before the species is reclassified to Threatened. That goal is unhkely to
be reached before year 2020. A goal for dellstlng the specues wnll be set pnor to
downlrstlng sometrrne in the 21 st Century :

By |dent|fy|ng three self-sustammg wnld populatlons as a requnrement for downhstrng, the
Service recognizes the need for multlple populations for protection against stochastic,
catastrophlc events in nature. ‘At their 1988 meeting, the recovery team conciuded there
was no minimum number of birds considered sufficient in the wild as 'long as there'is only .~
one population. Therefore, the Service believes a single wild population remains vulnerable
to extinction during one, or a series, of adverse events, regardless of the size of the single
population. A single large population cannot substitute for the greater security provided by
multiple, discrete populations. . . . _ . _

To attaln remtroductlon goals, rt is proposed that about 40 captlve breedlng pa|rs of
whooping cranes be in place by year 2000. The 40 breedmg pairs will be comprlsed of 15
pairs at PWRC, 15 at lnternatronal Crane Foundation, and 10 at Calgary Zoo. Productlon .
from ICF and Patuxent will be the principal source of release birds in the F!onda B
reintroduction effort for the balance of this decade, if that reintroduction seems promising
and is continued after the first 2 years of the experiment. However, sources of release birds
should be based on the optimal genetic mix to ensure iong-term viability of the population.
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The Calgary Zoo facility likely will be producing young by 1998, and atong with chicks
reared from eqgs from the AWP, should be able to start a second migratory population in
Canada late this decade (see Canadian Recovery Plan). The first priorities for use of
captive-reared chicks in the next few years are for completlon of stocking the' Calgary Zoo
facility and continuing releases in Fiorida. Calgary Zoo should be fully stocked by the close
of 1994. Chicks from AWP wild-collected eggs will be available for use in guide bird
experiments in 1993 and 1994. The Service antlclpates research continuing through the
1990's on methods of introducing whooping cranes in a migratory situation. Further
experimentation with the RMP will depend upon the results of the first twa years of gurde
bird research, approvai by the principal mvolved partles, and avallabrhty of funds and -
whooping cranes surplus to higher priority recovery needs. If the relntroduotlon in Florida is
successful other nonmlgratory populatlons mlght be consrdered for the 21st Century ' '

As noted prewously, thts Plan descnbes only the recovery actlons and costs requrred for R
birds and habitat within the Unrted States. Recovery actions to be taken in Canada are
described in the Canadian Whooplng Crane Recovery Plan. It is the goal of the United _
States recovery team that the second mugratory populatron in Canada be discrete from the _
existing migratory populatron so they will not winter, nest, or mxgrate through the same
areas. The CWS in 1993 hegan identifying historical whooping crane nesting habltat in
southern Canada which might provide suitable reintroduction sites. CWS proposes to begm
in 1994 radio telemetry studies of sandhill migration pathways which will-help identify the
migration pathways whrch mlght be taken by whooprng cranes remtroduced in the petentrai )
remtroductron srtes . '

B. Narrative Outliine For Recovery Actions Addressing fﬁr’e‘:at's. D

This task is dlreoted at reducmg rnortahty durlng mrgrat;on and at wrntermg areas ‘and
removing habitat constraints which might fimit population recovery The present winter
habitat has the potential to support substantially more than 40 nesting pairs and the -
associated subadults and young-of-the-year (pers. comm,, T. Stehn). As the populatxon o
increases, the threat of extirpation due to some natural stochastlc event {hurricane, drsease
epizoatic, oontammant sprll) dlmmlshes, thereby increasing species secunty Annual aerial
population census on the wmterlng area wrll be requrred asa part of management of thls
populataon '

11.' Monitor movements. -

The spring and fall migration monitoring coordinated by Region & of the U.S. Fish and
Wildlife Service should be continued. This project, headquartered at Grand Island,
Nehraska ‘coordinates and records srghtlng data pertinent to |dentlfvmg mrgratron o
stopover habitat and reducrng mortality from disease and shootnng ‘Of particular
importance is the analysrs of srghtmgs of marked cranes and |dent|f|cat|on of tradlt:onal
mlgratlon use areas
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12. Reduce mortahtg o

A number of whooping cranes disappear during most years and the causative factors
are not fully known. identifying causes of loss and applying remedial management are
important objectives. Develop methods to address mortality factors not considered in
subtasks below. Initiate research to measure impacts of newly detacted mortahty
factors and develop methods to minimize thelr impacts :

121. Prevent shooting.

Three AWP whooping cranes have been shot during migration or on wintering
grounds in the last five years. Other unexplained losses may be due to shooting.
‘Substantial hunting of sandhill cranes and snow geese occurs in and adjacent to
areas used by migrating and wintering whooping cranes. Sandhill cranes and snow
_:geasa are somewhat similar in appearance to whooping cranes and whooping
cranes may be misidentified and shot’ by some novice hunter. State and Federa!
'w1_ldllfe_ agencies follow the Contingency Plan for Cooperative Federal-State -
Protection of Whooping Cranes when whaooping cranes occur in hunt areas.
Education pregrams should continue to increase competency of the public to
identify whooping cranes, and to make them aware of the spemes rarlty and
protected status. R S SRR :

o 122. Dlmmlsh dlsease |osses SR

‘Loss of wetlands has concentrated blrds usmg aquatlc hah:tat thereby mcreasmg

“ the risk of disease. For example, avian cholera epizootics occur fairly regularly in’
several crane use areas and this disease has been recorded in one whooping crane.
Methods of disease prevention, detection, and treatment need to be developed. Of
particular concern are avian tuberculosis, encephalitis, and crane herpes. Every
precaution should be taken to prevent whooping crane use of areas where
waterfowl! disease outbreaks are underway or recently occurred. The Contingency

_ Plan for State_g Federal Cooperatlve Protectlon ‘'of Whooping Cranes covers response

" to disease incidents. - Disease response ‘efforts will be directed by the National
Wildlife Health Research Center. The outcome of disease research will determine
where prevention and controi methods should be directed, as well as, whether
control will involve site modification, mterspecuf' ic separatlon of use. or lndwudual
prophylaxis {or a combination thereof). R S :

_ _1 23 Mlnrmlze chemlcal sgall

Numerous oil and gas wells and cunnectlng plpehnes are Iocated in bay and upland
sites near the cranes’ winter habitat. Many barges carrying dangerous chemicals
travel the Gulf Intracoastal Waterway daily through the heart of whooping crane
winter habitat. A spill or leak of these substances could contaminate or kill the
. cranes’ food supply, or poison the cranes (Robertson et al. 1893). The Fish and
.'W:Idhfe Service should coordinate, with the appropriate regulatory agencies, all
‘aspects of the oil and gas industry as it relates to whooping crane habitat.
Responsible agencies should he actively encatraged to inspect facilities to see that
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they conform to requlations and, if needed, to modify regulations to_provide .
protection for cranes. The U.S. Army Corps of Engineers is evaluating the merits

- of rerouting a portion of the waterway outside of the area of concentrated
‘whooping crane use to reduce the danger of chemical and petroleum spills and
leaks from boats and barges. Quivira NWR is an important stopover site for
migrating whooping cranes. - The refuge contains numerous oil and gas weils where
spills could occur. However, each site is surrounded by a containment berm to
ensure site protection if a line ruptures. ' )

124, Diminish collisions,

Collisions with powerline and fences are a frequent known cause of death or injury

. of whooping cranes. New lines should. be routed around areas frequently used by
‘whooping cranes, and existing problem lines or fences should be marked to reduce
collision. -Unnecessary fences should be removed from crane use areas on national
.wildlife refuges and barbed wire fences should be of no more than 3-strand design.
Efforts should be made ‘to maximize visibility of any existing structures or those
which of necessity must be constructed in whoopmg crane use areas or fhght
routes. e ; R . L

13. Res'trictdetr-imental humap_activities.

Human disturbance of whooping cranes is chraonic and results from activities such as
petroleum exploration, mining, hunting, fishing, bird watching, and boat and airplane
traffic. . Some disturbances cause the birds to leave an area; the effects of others may
be more subtle. Sources and tntensnty of dlsturhanoe are expected to increase in the
_future The curnulatwe effect on cranes should be evaluated S

--1'3‘.1 .' Restnct constructton genods -

Sersmtc exploratron drlllmg, pupelme actwlty dredgnng, and other deveiopment or
. construction activities within or near. whooping crane critical habltat should be
~conducted only. when cranes. are absent .Thig schedulmg should be accomphshed
through Federal and State permrttmg procedures and by agreement with the
company or agency mvolved e : e :

132. Restrrct arrcraft altrtude

An altitude restriction of 2,000 feet minimum, required by Federal Aviation

Administration reguiations, is particularly important in regulating helicopter flights.
. Biological survey flights and emergency situations, including unusual weather

conditione,-shou[d be the only ej-:ceptions to these restrict_i_dne_. _

133 estnct other detnmental human actuntles

The pubhc has access to much of the whoopmg crane wmtermg habrtat ‘Because
most water areas are public.. Whoopsng cranes are somewhat tolerant of human
presence when people are in carefully operated boats Alrboats, cars and trueks .
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may be more disturbing, and cranes are particularly sensitive to humans on foot.
Crane displacement results in short-term or long-term lass of habitat and social

. disruption of the flock. Unnecessary human activities should be prchlblted or
regulated wherever they cause problems for the cranes. ;

14 deng fv grotect‘ manage, and create hablta

Protectmg and enhancing whcopmg crane habltat is a ma]er concern due tc mcreasmg
demands being placed upon such habitat: - The historically-used area along the Texas
coast, including the Aransas NWR and Matagorda Island, is essential to the needs of
. the whooping crane, and has been declared critical habitat under the Endangered
Species Act. Several areas on the migration route have been identified as essential or
critical habitat. Although radio tracking migrating cranes and an analysis of sighting
data indicate that some areas may receive periodic use, additional efforts are needed to
" identify areas which are consistently used, and to determine why these areas are
selected by whooping cranes. Important migration stopover areas should be protected.

141.  ldentify essential habitat.

Suitable stopover habitat is necessary for the birds to complete their migration in
good condition. There has been considerable alteration and destruction of natural
'+ wetlands, rivers, and streams, some of which have served.as. potential roosting
" and feeding sites for migrating cranes. There may be areas along the migration
route that need to be delineated and protected. :Additional study is needed to
' delineate areas that are important to-migrating whooping cranes. : The unique
-+ ‘characteristics of such habitat should be identified and described. - Solicit reports
- and sightings of whooping .cranes. - Sightings should be:verified by qualified
"gbservers.: Records should be cataloged and stored .in computer data banks in
Region & of the Fish and Wildlife Service. 'Identify food and water requirements of
an expanding crane population in the winter habitat. Spatial needs of all wintering
crane groupings (adult pairs, family grotips, subadult groups) must be investigated
to understand behavioral factors that influence habitat use. Identify nutritive
‘requiremients of the cranes and the nutritional composition of their 'principal wintar
'fcods The blomass of the focd base shculd be documented

S 142 Protect hab1tat

: ;Vanous measures are needed tc ensure Iong-term protectlon cf mlgratron stopover

and wintering habitat required to accommodate an expanding population.
Whooping cranes make extensive use of wintering habitat on lands without Federal
or State refuge protection. Much of this land is in private ownership. The threat of
increasing human activity and development, which would be detrimental to the
cranes and their habitat, makes it highly desirable to protect these areas. In most
instances, this action would not significantly alter current uses. ‘Where non-refuge

- lands are involved, work with owners/managers to ensure that habitat remains
suitable for cranes. In scme situations it:-may be necessary to Iease or purchase a

- 'site to preserve its valug for whooping cranes. - : S
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: 1421 Prevent contammatmn of hab:ta E

'Preventlve measures range from efforts to minimize ex:stlng damage to the
long-range efforts to reduce the potential for contamination of habitat.
Whooping crane protection should be specified explicitly in contaminant spiil
contingency plans which involve State and Federal agencies along with local
. oil spilf control groups in efforts to contain and clean up leaks and spills which
-+ could impact whooping crane habitat.:- An oil spill contingency plan was
. ‘completed for Aransas National Wildlife Refuge in April 1993 (Robertson et al.
1993).: Response to contaminant spills of all types along the Texas coast is
: pnmar:ly the responsmlhty of the u.s. Coast Guard. SRR TR

R 1422 Prevent eroslon of habltat

' .Wakes from sport and commercral boats erode crltlcal whooplng crane habltat
along the Gulf Intercostal Waterway. .Ponds and sloughs in the marsh are
drained as erosion breaches their margins. Reduction of boat speeds, armoring
banks, reducing breakwaters, and reiocatlng a segment of the GIWW are
options for reducing erosion. Sl _ - uy

B 1423 Re ulate de osrtlon of dred e 5 ml :

: ":Dredgmg of channe!s end shps and disposal of dredge spml can cause Serious
- damage to‘whooping crane habitat. -Permit applications for such projects
- sshould be reviewed carefully.and rejected if they are incompatible with
= :whooping ¢crane management objectives. - Solutions include reuse of existing
~.disposal sites by removal of dredged material after it drys, barging or ;pumping
- 'of sludge material to sites away from the marsh, and relocation of a segment
- -of the GIWW, = Experiments to create new crane marshiand and breakwaters
E -Wlth dredged materlals should be contlnued : - :

: 1424 Malntaln freshwater |nflows

: Freshwater |nflow frorn hundreds of mlles mland are essentlal to malntam the
productivity of coastal waters used by the cranes. Inflows provide nutrients
and buffer salinity levels so they remain favorable for production of food
needed by whooping cranes. Salinity levels which allow whooping cranes to
drink coastal waters rather than fly inland to drink are maintained. Upstream

: reservoir construction and water diversions for:-agricuiture -and human use
‘reduce these inflows. Consultations on such flow modlflcatuons must contmue

S to ensure that downstream water needs are met ERRREE T .

143. Manage habltat ;

o F‘rst prlonty should be given: to habrtats de51gnated as cntica! or essentlal

- - Management practices on national wildlife refuges, Federal waterfow! production

‘areas, ‘and State wildlife areas that have been utilized by . whoaping cranes, or have
potential for their use, need to be re-examined for the potentiai of developing and
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maintaining habitat important to whooping cranes.. Habitat management on private

lands needs to be accomplished through acquisition or cocperative agreements.

Adequate assessment of management practices requires that certain predetermined

measurements be taken to monitor accomplishments versus desired rasuilts.

'Additional, unplanned results may occur and monitoring must be sufficient to

" detect and measure those effects as well as to avoid potentially detrimental
impacts on the cranes or their habitat. - L e

1431. Maintain upland water sourceg.

About 20 freshwater ponds are present on Aransas NWR in areas. used by
~cranes. Cranes drink at upland freshwater ponds where surrounding
‘vegetation is kept low to the ground and aquatic emergent or floating.. .. ...
“vegetation is sparse or absent. Such ponds provide a source of fresh water.
when coastal watars are highly saline and may encourage cranes to utilize :

" upland food resources. These ponds should be maintained.or new ponds

created to optimize distribution of upland use by cranes.. .. ... o

1432. Manaae vegetation.

~ Cranes significantly use uplands in winter when relatively open feeding

" conditions are maintained. ‘Mowing and prescribed burning can provide such
~“areas. Such management practices promote the growth of or enhance the

' ‘detection and/or palatability of desired food items. .Efforts to develop other

" habitat management practices that increase the habitat base available in .

" ‘Wwintering aréas should continue. These techniques should emphasize use in

“areas that are most protected: from human encroachment and substrate

~“alteration. : This task includes management of vegetation in essential or critical
! roosting habitat on the migration route. In some instances these efforts will

" require mechanical or chemical removal of established trees or other vegetation

* that may be discouraging use by cranes.. - .

-“1433. Maintain suitable riverine roosts. - L

This task refers to maintaining suitable roosting habitat on the Platte River,
Nebraska, or on other rivers used by migrating cranes, by ensuring adeguate
' flows that provide quality roosting habitat and are necessary for scouring
* " invading cottonwoods and willow from the riverbed. Mechanical and chemical
", control of invading trees may also be required. Purchase or lease of lands
bordering key roosts may be necessary to protect the sites from human
disturbance. - : o

144, Create wetland habitat.

“The whooping crane wintering habitat on and near Aransas. NWR should be
‘enhanced to provide for the ‘weifare of an expanding crane population.. These
efforts should include increased management activities to provide, in a prudent
manner, better use of existing protected areas. The paramount consideration
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should be programs ensuring adequate habitat and population protection without
unnecessarily disrupting other compatible uses of the protected areas. .Creation of
new habitat wouid help compensate for habitat losses to various causes and could
increase the carrying capacity of the wintering area. Saltwater marsh can be
created by filling open water areas to shallow depths using dredged material.
Lowering of some areas mechanically, to allow flooding by high tides and collection
of runoff, should promote development of salt or brackish marsh areas. ‘Wetland
restoration may be needed in areas on the migration route where there has been
extensive loss of crane habitat. .- - . B

2. . Increase captive populations.

Until recently, the captive breeding flock has been small. The small captive population has
placed constraints on productivity, and -may have adversely affected the potential to form
socially and sexually compatible pairs. As more breeding pairs become available, the size of
the captive flocks, the annual production of eggs and offspring will be increased for ongoing
reintroduction efforts and the behavioral, demographic, and genetic management of the
captive population will be enhanced.

21. Develop and maintain captive populations.

'Patuxent, ICF, and Calgary Zoo should establish and maintain about 40 breeding pairs
of whooping cranes (at Patuxent. 156, 1CF 12-15, and Calgary 10} by year 2000. Birds
unable to reproduce could be maintained to rear the chicks of other birds, be used as
role models or used in education programs. Within the.captive flocks, aviculturists

" should try to: (1) obtain genetic representation of as many wild pairs as possible; (2)
retain in captivity those birds that are especially valuable because of their genetic

‘background; and (3) give careful attention to genetic and .demographic considerations

“to ensure heaith of the captive population. The studbook keeper will make periodic
analyses of the genetics and demographics of captive populations. Results of analyses

will be used to guide selection of eggs for transfer from the wild, selection of

individuals for pairing, pair productivity, and population demagraphy. Frozen semen
banks should be maintained to protect loss of founder lines-in captive flocks.

22 Refine avicultural methods and productivity. ... ..o o

The captive breeding centers should optimize the production of whooping cranes in
captivity through the application of proven avicultural techniques described in the Crane
Propagation Manual {1993 at press) and experimentation in the fields of reproductive
physiology, genetics, behavior, and veterinary science. . - ..

221, Refine breeding pair management.

Various procedures used in captive propagation of whooping cranes, particularly

behavioral and physiological management, need to be developed and/or refined to
_maximize productivity of captive populations. -Research surrogates will be used to
‘accomplish biological research and to develop techniques.. Captive centers shouid
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determine optimum techniques for pairing and inducing reproduction of whooping
cranes. Pairing attempts for subadult whooping cranes should be initiated when
the birds are one and one half to two years old, and should continue until stable

' - pairs are established. Captive breeding centers should determine optimum .
techniques for handling, pairing. and inducing crana reproduction.

s .-22'2. Reﬁne mcubatlon Qrocedure

Whoop:ng crane eggs have greater hatchabrllty rates when mcubated naturally for
at least two weeks. Patuxent Wildlife Research Center should examine factors
involved in incubating crane sggs, both artificially and naturally, to determine the
environment required and to enhance overall egg hatchability and flock
‘productivity. Sandhill cranes are available and desirable for natural incubation.
Improved mechanical incubation will allow reduction in the numbers of captlve
sandhill cranes and a savings in costs and pen space. - :

223. Refine rearing procedures.

Birds destined for release into the wild should either be parent-reared by whooping
.cranes or isolation-reared using live whooping cranes as models. . Whooping cranes
. should not be reared by other species. Birds reared for captive breeding would

" initially be parent-reared or exposed to proper imprint cues to assure reproduction.
Captive rearing: techniques and procedures should be directed at conditioning the
birds for release into the wild. When possible captive-reared birds should. be - -
exposed to conditions and situations in captivity that thev would be facrng after
release. : o Cuis

-=,:‘224_ Reflng \regennam grocedures

, .Long-term sumval and productwrtv of the captwe populatlons w1ll reqwre healthy

.. flocks. The captive centers and the National Wildlife Health Research Center

- should research the dragnosis treatment, and prophylaxis of ailments in whooping
cranes and .other cranes in order to ensure flock health and minimize. mortality.
Routine health practices should.be monitored at all times, and modified as - .
..necessary. . Included under this task are the recording of health and postmortem

- findings, and the long-term storage of preserved tissues. Captive disease research

needs include leg problems, eye infections, parasite cantrol, drug use and .
salmonella Proposed pratocols are described in the report entitled Whoopmg
Crane Health Management Workshop (Anonymous 1992) S

225. Exchange avrcultural mformatron

Staff of captive centers should exchange annual progress reports on propagation
activities. Propagation and veterinary personnel should meet penodlcally to

.. exchange information and jointly address srmrlar problems, -and dmrelop

S _.'|mplementat|on plans and protocol o : STy Gl
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23 Maintain cagtlve facilities.

All aspects of Task 2 require adequate facilities for the captlve whooping crane
populations and surrogate species. Adequate pens are available for maintaining 27 to
30 breeding pairs in the United States. When captive whooping crane populations
reach their full production potential, additional pre-release pens may be required. All
facilities shouid be maintained so birds are kept in conditions suitable for their health,
safetv, and productlwty S0 that recovery and research objectrves can be achreved

Estabhsh two addmcnal wﬂd gcgulatlons '

The Serwce and CWS should ccordlnate their research and management efforts to establlsh
at {east two discrete, self-sustaining populations, each consisting of a minimum of 25
nesting pairs by year 2020, These pcpulatlons may ccnsrst of one mlgratory and one
nonmigratory population. : i

31 Develog release techn:gues

: :Test technlques for establrshlng mlgratory and non- mlgratory populat[ons Factors

which need to'be examined inciude age of birds, rearing methods, time of year, and
pre-release conditioning procedures, methods for teaching suitable migration behavior,
and predator avoidance training. - The number of released brrds and post—release
monrtormg should be adequate to msure proper evaluat:on R L

32. Select release sites.

The Service, CWS, and Provincial and State wildlife agencies, in consultation with
others as appropriate, shoulid evaluate proposed potentiai release sites based on the

" biological needs of the whooping crane, the likelihood of ‘establishing discrete, °

self-sustaining populations, and the impact of such an introduction on other resources

" and ‘programs. The Service and CWS$ will be responsible for selecting proposed sites

and ranking them according to their biological suitability. Service and CWS will
thoroughly examine proposed release sites and other habitats to be:used by released

. cranes to determine potential conflicting management problems. ‘Examples of problems
‘to be examined are land and water resource development, habitat degradation, impacts

on other wildlife species, powerline distribution, disease; predators, and hunting. In
particular, the United States role in this project will‘be to identify a suitable migration
route and wintering area for a second migratory population to be reintroduced in
Canada late this decade. This introduced pcpulatlon should use wmtenng habltat
discrete from that used by the AWP. - . B R St

33. Establish nonmigratcrx' chulation. .

Continue to test the soft release of whooping cranes, isolation-reared or parent-reared

in captivity, as a means of establishing a non-migratory population in Florida. - Monitor

the released birds to gather data on habitat use, movements, mortality factors, nesting
success, and other data crucial to release success. Periodically evaluate reiease
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success. Implement management technigues throughout the range of the new wild’
population. Management should be desngned to minimize unnecessary ccnfllct thh
other iand and resource uses.

34. Establish migratory population,

Test the guide bird technique as a means of introducing captive-produced whooping
cranes into a migratory situation. Test other means of teaching captive- produced birds
how to migrate and survive in the wild. These might include socially’ bondmg whooplng
cranes using ultralight alrcraft to guide birds alang a predetermined mlgratlon route.
nesting success, and other data crucial to release success Ferlodlcaliy evaluate o
release success.

Maintain an information/education program.

The Service, in conjunction with other agencies, should implement a public'inforrhatidn and
education program to further the well-being of the whooping crane. Under this program,
general lnformation will be provzded and mterest wnll be genarated in the specles o

41, Develop media Qroducts

;f'annted and auduo-vusual medla that are dlssemtnated w:dely can be very effective in-
‘spreading important messages regardlng recovery efforts and needs. These media can

target various segments of the public and specific needs of the recovery program.
Encourage collaboration between the various agencies and crganlzatlons that have _
specn‘" c responsmllltues or lnterests 1n whooping crane recovery

42. Provlde vnewmg oggortumtles.

Provide opportunities for the public to view whooping cranes near major use areas
wherever such viewing does not interfere’ w:th the well-belng of the cranes o
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PART lll
IMPLEMENTATION SCHEDULE

The Implementat:on Schedule that follows outhnes actxons and oosts estlmated for the -
recovery program. [t is a guide for meeting the objective discussed in Part Il of this Flan.
This schedule indicates task priorities, task numbers, task descriptions, duration of tasks,
the responsible agencies, and estimated costs. These actions, when accomplished, should
bring about the recovery of the species and protect its habitat. It should be noted that the
estimated monetary needs for all parties involved in recovery are identified and, therefore,
Part Il] reflects the total estimated fmancnal requrrements for the recovery of thls specaes o

Recovery task prlorltles are defmed as follows

Pnorlty 1 An actlon that must be taken to prevent extmctlon or to prevent the SDBBIES.
from declining irreversibly in the foreseeable future.

Priority 2 - An action that must be taken to prevent a significant decline in species
population/habitat quality, or some other srgnn‘rcant negative impact short of extmctlon.-.

Priority 3 - All other actions necessary to meet the recovery objectives.
ACRONYMS USED

Fish and Wildlife Service Programs

FA Federal Aid
ES Ecological Services
LE Law Enforcement
OCMEBM Office of Migratory Bird Management
PA Public Affairs
RW Refuges and Wildlife
Others
NBS Nationai Biological Survey
BR Bureau of Reciamation
CG Coast Guard
COE Army Corps of Engineers
FAA Federal Aviation Authority :
FERC Federa! Energy Regulatory Commission
FGF Florida Game and Fresh Water Fish Commission
ICF International Crane Foundation
PRT Platte River Whooping Crane Habitat Maintenance Trust
PS Private Sectar
NAS National Audubon Society
NGO Non-Government Organization

WCCA Whooping Crane Conservation Association
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 PARTIV. APPENDIX -

Appendix A. List Of lndrvrduals And Agencres invited To Rewew Plan Or Provrdlng Review
Comments . :

Bureau of Reclamation, Regional Director, Billings

Canadian Wildlife Service, Dr. Roger Edwards

Central Nebraska Public Power and Irrigation District

Federal Energy Regulatory Commlssmn, Executive Drrector
International Crane Foundation, Director clo
Monte Vista Crane Committee, Chairman
National Audubon Society, Regional Flepresentatlves

National Wildlife Federation; Executive Vice President
North American Crane Worklng Group, Wendy Brown :
Platte River Whooping Crane Habitat Maintenance Trust, Drrector
Sacorro Chamber of Commerce, New Mexlco :

State erdllfe Agencles T - : :

Executive Director, Colorado. Department of Natural Resources
Executive Director, Florida Game and Fresh Water Fish Commrssnon
Director, ldaho Fish and Game Department _
Secretary, Kansas Department of Wildlife and Parks
Director, Montana Department of Fish Wildlife and Parks
Director. Nebraska Game and Parks Commission
Director, New Mexico Department of Game- and Fish --
Director, North Dakata Game and Fish Department

.. Director, Oklahoma Department of Wildlife Conservation .

© - Director, South Dakota Game, F‘sh and Parks Departrnent :

' Executive Director, Texas Parks and Wildlife Department . -

' Executive Director, Utah State Department of Natural Hesources

' ~Director, Wyommg Game and Fish- Department :

Texas Waterway Operators Assoeratnon

u. S Army Corps of Englneers
District Engineer, Galveston
Dlstnct Engrneer O_rnaha .

U.S. Coast Guard S L .
Office of Merchant Manne Safety, Secunty and En\nronmental Protectlon

U.S. Fish and erdlrfe Servrce -
Regional Director {AES), Region 1 - ' : :
Regional Director, Region 2 (ALE, ARW, APA Supervrsors of freld ofﬁces in
New Mexico, Oklahoma, and Texas : _ .
Regional Director {AES), Region 4 -
Regional Director (AES), Region 6 '
Regional Dlrector, Reglon 8 (Now Natronal Biological Survey)
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Migratory Bird Management Office, Washington, DC
Biolagist, Seney NWR
Leader, Chio Cooperatlve Flsh and Wlldllfe Research Unlt

Whooping Crane Conservatlon Assocxatmn, Pres:dent and Trustees e
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Appendix B. Principal Comments Received On The Whooping Crane Recovery Plan .. . -
Technical/Agency Draft ' Co L

The Notice of Availability of the Technical/Agency Draft of this Recovery Plan for public
review was published in the Federal Register on June 10 of 1893. Ali comments, sven
those received after the 30-day comment period, were considered. The Service distributed
about 60 copies of the Draft Plan and received 13 comment letters.

The comments discussed below are a composite of those received. Similar comments are
grouped together. Substantive comments which guestion aspects of the Plan are discussed
here. Editorial comments and supportive comments are not discussed. All comments
received are on file in the Whooping Crane Coordinator’s office, at the Southwest Region
regional office of U.S. Fish and Wildlife Service. Time spent by each reviewer and
comments provided are appreciated.

Comment: The downlisting goal of 40 pairs plus 25 pairs in each of two other populations
is not based on scientific estimates of population viability.

Response: The downlisting goal in the three populations is based on Samson's (1983.
Minimurmn viable population - A review. Natural Areas J. 3:15-23) estimate of the number of
isolated breeding organisms necessary to prevent inbreeding over the short-term. The goal
identifies a point at which downlisting could occur if the population size did not drop below
that minimum in the three populations during a decade. However, attaining the 25 pair goal
does not mean that recovery efforts would be discontinued. it is hoped that each
population will continue to grow because 25 pairs would be insufficient to maintain genetic
diversity and to ensure survival of the species long-term. The Service places emphasis on
the multiple population goal, believing that a single large population is still highly vulnerable
to extinction due to a catastrophic event. These populations can he managed as a meta-
population by manipulating the genetic exchange. Population viability is a young science

- and there are differing theories {estimates) on how many individuals are necessary for
population viability. As the science matures there should be better data on population sizes
required for species survival. The current downlisting goal is unlikely to be attained before
year 2020. If the present rate of growth continues in the AWP, there will be- 500
individuals in that population including about 150 pairs. There will be opportunities 10
modify the downlisting goal over the next 27 years if that becomes appropriate as scientific
knowledge increases.

Comment: There should be down-listing and delisting criteria based on the possibility that
the AWP will forever be the only reproducing wild population.

Response: The Service, supported by the recovery team, does not agree that downlisting
and delisting goals should be established on the assumption that the AWP may be the only
self-sustaining population. Real security for the whooping crane as a species will only be
possible if several populations can be established. As long as a single population exists,
wintering on a restricted area of the Texas coast, the population remains vulnerable to
_eradication in the wild due to a contaminant spill along the Gulf Intracoastal Waterway. A
very large AWP containing 1,000 individuals might warrant downlisting, but not delisting
unless it expands its wintering range over a larger area of the Texas Gulf Coast. In 1988,
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an addendum to the 1986 Recovery Plan was prepared stating that a single, large wild
popuiation cannot substitute for the provision of muitiple popuiations. :

Comment: The Plan assumes, without identifying limiting factors, that the availability of
migratory habitat is inhibiting population growth. After so assuming, the Plan calls for. -
making all of the migratory habitat enhancements in the Big Bend reach of the Platte River.

Response: The Service does not assume that migration-habitat is limiting population - -
growth. The whooping crane has the highest long-term recruitment rate (13.9 percent) of -
any North American crane population. However, secure migration habitat is essential for. -
safety of the birds and necessary for species recovery.. Migration has been identified as the
period when losses of fledged whooping cranes are highest. : Seventy six percent-of the -
losses in the RMP and 60 to 80 percent of the losses of fledged whooping cranes in the -
AWP occur during migration. The Platte River has been identified as an area of concern
because of its historical importance to whooping cranes and the degradation of that habitat
due to upstream water withdrawal and retention.: The Service is continuing to survey
wetland habitat throughout the migration pathway of the AWP to identify other areas where
migration stopover habitats for whooping cranes may be deficient. The Platte Fllver is the
pnnmpal area where mlgratlon habrtat has been enhanced but not the only area. e

Comment. The possrblllty of S|ght|ng whooplng cranes is not the pnnmpal focus of a
majority of the tourist visitations to the Central Platte Basm, but is the attractlon of the
masswe sandhlll crane rrugratlon T ~ COATT T e DR e e

Response Correct The main attractuon along the Platte Fhver is the Iarge nurnber of
sandhill cranes as we stated. Whooping cranes are more likely to be seen near the end of
the sandhill-crane migration and are: a significant attraction when present. - The discussion in .
the Recovery Plan is intended to provide an exampie of the economn:: benet" t Wthh can
accrue: from the presence of elther crane specles T T Rt S

Comment The economic, flgures of ngle 1992 are hlghly mflated and mlsrepresent the
economic |mpact of whooplng crane. migrat:on upon the Central Platte Basm L

Response: The comment prowdes an oplnron W|thout supportlng data The paper by ngie
discusses crane-watching along the Platte and makes it clear that the principal attraction is
sandhrll cranes. The Sennce beheves the publlcatlon rnents ‘use as a’ reference in thls Plan

Comment The recovery team s dlscusswn of mlgratory habltat along the Platte Fllver falls o
to consider roosting habitat outside of riverine sites and adjacent wetiands even though -
earlier discussions acknowledge their use. The Plan fails to recognize the importance of
managing and protectlng non-adjacent wetlands (not bordenng the PIatte Rlver) as mlgratton
habltat : . R . o . B R HE RS :
Response: =Tl'le Service is aware that whooping cranes make some use of the:Rainwatear: - .
Basin along the Platte River as migration stopover habitat. Many of the historical wetlands

in the basin have been drained or diminished in size. ‘Most of the remaining wetlands have a--

history of outbreaks of avian cholera. Use of the chronic cholera site presents a health =~ -
hazard to whooping cranes and many waterfowl. The Service is aware also of the
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importance of other types of migration habitat in Nebraska and elsewhere. The Recovery
Plan discusses and references the studies by Stahlecker and by Howe which describe their
use and avallablllty

Comment:- The Plan falls to state whach areas have been |dent|fted as essentral or cntlcal :
habitat. Essential habitat should be defined. : S - :

Response: Critical habitat is defined by the Endangered Species Act as specific areas on
which are found those physical or:biological features essential to the conservation of the
species and which may require special management considerations or protection. - Essential
habitat is not:defined by the Endangered Species Act and has no legal connotation, but can -
be defined as being of the utmost importance. ‘The Service has added a bnef descnptlon of -
the areas currently desrgnated as crrtlcal habltat T o e

Comment Tha assertron that there has been consuierable alteratlon and destruct[on of
natural wetlands, rivers, and streams is not supported by any analegous discussion in the
Plan. The F'Ian does not detall any ev1dence of the threat posed to m:gratory habrtat

Response Recovery ptans are not lntended to be all mcluswe Numerous pubhcatlons
describe the loss of wetland habitats in the United States and the Platte River. The Service
believes there is no need to repeat the discussion .of materials generally accepted as fact by
the scientific community and thoroughly described elsewhere. The Service suggests you
request the publication by T.E. Dahl. 1990. Wetlands losses in-the United States 1780's to
1980°s. U.S. Department of the Interior, Fish and Wildlife Service, Washington, D C. 21 pp
The lower 48 states have Iost 53 percent of therr wetlands durmg thls rnterval SR

Comment The Recovery Flan fa|ls to recognlze and drscuss the Nebraska State Plan

Response Drscussrng the rnany Platte R:ver management plans that have been presented to
the Federal Energy Regulatory Commission (FERC) by several groups and agencies, including
the Nebraska State Plan, is' unnecessary and would serve no useful purpose in the Recovery -
Plan. FERC has not yet made a decision on a river management plan that will be imposed:
on the powaer generatlon hcense The FERC-adopted plan can be drscussed ina future
revrsed Recovery Plan R i ORI e e e

Comment The c:|tat|on of Allen (1 952) to justrfy an assertron that the Platte isa major

stopover site for whooping cranes is inconsistent with the 1986 revision of the Plan whlch
stated sightings prior to 1940 are unreliable because "such sightings would not necessarily -
reflect more recent but unrecorded use of stopover areas (1 986 Whooprng Crane Recovery '
F‘Ian Appendlx C. R S S L G R

Response The statement frorn Appendlx C of the 1986 Recovery Plan refers to s:ghtlngs
which describe stopover use in recent decades. The work of Allen {1952) is appropriate to
describe the historical importance of the Platte before its habitat became severely degraded -
due to upstream water storage and diversion. Such historical use indicates the potential -
value for the area wherever the habitat can be malntalned for use by current and expanded
future populatlons of whooplng cranes. : : S Lol SRS
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Comment: ‘A number of comments suggested provrdlng further detalls or mformatzon ona
vanety of tcprcs o - :

Response Recovery plans are not intended to be monographs ona topzc The Whoopung
Crane Recovery Plan probably contains the most comprehensive narrative of any racovery -
pian for a species listed under the Endangered Species Act. The Plan covers key topics -
which the Service believes are pertrnent. The readers are encouraged to review the
abundant Ilterature references for more detalled lnforrnatlon on these toplcs

Comment: 'Use of the word populatlon to refer to the whoopmg cranes in the Rocky
Mountains and Florida. ‘| assume a biclogical population is referred to; this implies an
interbreeding group of organisms and is therefore not the eppropnate term to descnbe the N
individuals in either of these two areas. - o

Flesponse The word is used as defined" by Webster, to describe the total number of
individuals occupying an area. It is used only as a convenient means of |dent|fy|ng the -
groups of individualsin a specrflc geographlc area and is, not lntended to have a brologrcal S
connotat:on about breedrng - : : e

Comment The word successful appears several tlmes m thrs Flecovery Plan but |s never
defined. ' :

Response The Service belleves Webster s deflnztron of successful is approprrate, result:ng
ina degree or measure of success . _

Comment It should be noted that the ongmal prem:ses on wh:ch Grays Lake was selected _' i
as a reintroduction site have changed Greys Lake marsh has proven not to be excellent
crane breedlng hab:tat - L

Response: Grays ‘Lake NWR contrnues to support good crane nestmg habitat. fs™™ 0
productivity varies, contrngent upon ‘wet and dry rainfali periods. It has the highest nestmg K
density of any North American crane habitat of this size. The Long—term productivity -

continues to be good despite ‘'unfavorable water withdrawal by'the Bureau of Indian Affarrs .
for downstream irrigation. The wet/dry cycles probably contribute to site productivity,

promoting decay of organic materials and release of their nutrients after the dry cycles end N
The same patterns make the prairie pothole country productrve for waterfowl - o

Comment: In view of the whooping crane X sandhill crane hybrid chick produced in 1992 _
the statement "field observations rndlcate that behavioral mcompatlbrlltles between the two
species generally prevent mixed species pairing ‘and subsequent hybrrdrzatron" requnres R
further explanatron and mentron of |mprmt|ng problems ERRE

Response: The quote mentloned was on page ‘38 of the draft report. ln that paragraph we '
also referenced several sources for further details on the cross-fostermg expenment A
Imprinting and the hybrid chick were discussed later on pages ‘43'and 44. The statement -
that "behavioral incompatibilities between the two species generally prevent mixed species
pairing" refers to normal behavioral differences between the two species.” The hybrid chick -
produced in 1992 was the first recorded instance of cross-breeding despite the frequent "
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association between the two species in the Rocky Mountains and the Great Plains.

Research suggests that cross-fostering results in female young sexually attracted to males .
of the foster-parent species and male young who are less discriminant and may be equally
attracted to females of the foster parent species and their own species. .In theory then, the .
female whooping cranes would seek male sandhlll cranes for their mates. But the male
sandhill cranes, being appropriately imprinted on females of their own species, would reject
the advances of female whooping cranes. The male whoop:ng crane would be rejected by
cross-fostered female whooping cranes which are imprinted on ‘male sandhill cranes. The
male whooping crane would also, normally, be rejected by female sandhill cranes which
would be imprinted on male sandhill cranes. The Service does not know why, in.1982,a
male whooping crane found a receptive female sandhrll crane. Perhaps she was.one of. the
sandhill crane chicks WhICh whoop;ng cranes. helped the sandhlll parents raise at Gravs Lake ,
NWR and her imprinting was thus confused. e : Y -

Comment: "The lack of pairing and reproduction, prolonged drought on the summer area, -
and the high mortality led to dlscontlnumg the egg transfers in 1989.7 These are. good L
reasons for discontinuing. thrs praject.. Many adverse factors (awan tuberculos:s power .
lines in high-use areas, disturbance on wintering areas, limited habitat, etc.) not only at.
Grays Lake but at other sites along the migration route, contributed to poor survival of these'
birds. -In.future reintroductions of.migratory whooping cranes, breeding grounds, mlgratron
routes, and wintering areas should be selected that minimize the sources of mortallty that .
were incurred by birds in the Rocky Mountalns

Flesponse The Serwce agrees in general wrth the statement However, some of the factors
causing high mortality in the RMP may have been due to the cross-fostering technique
rather than the habitat. . Some evidence indicates that predator losses are increased asa. -
consequence of communlcatlon dlft“ cultzes between the foster. parents and whoopmg crane :
chicks. Power line and fence collisions may be increased because the whooplng cranes are,
less maneuverable and when following sandhill cranes they may collide although the
sandhills can avoid the obstacle. -The habitat features of the Rocky Mountains, with some
exceptions, have not besn proven to be unsurtable for supportmg a whooplng crane '
population. The Rocky Mountain habitat continues to support a. heaithy sandhill crane
pepulation. and might support a. self—sustalnmg whocplng crane. populatlon if a satrsfactory
release technlque is identified. L, s L e

Comment There is no explanatlon of why central Florrda was chosen as a remtroductron _:
site rather than Okefenokee NWR. :

Response For the sake of brewty the Recovery Plan also does not |nd|cate why two other .
sites in Florida were not favored over the Klssmmes Prame site. The basis for these
selections was: (1) Okefenokee apparently has a lower base productlvrty and wouId present
very difficult and expensive access for the daily monitoring essential for evaluating the
reintroduction, and (2) Florida sites provided smaller habitat areas, greater likelihood of.
further human populatzon growth, and a greater probabllrty of future habrtat reductaons .
associated Wlth land use ohanges i e

Comment “There are. rnherent mortalrtv rlsks assoclated wrth mrgratron that act to the _
greatest extent on blrds of the.year, potentlally hlndermg efforts to establish new mrgratory _
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populations™ (Draft Recovery Plan), That statement mrght be true for the HMP but rt is not
true for the populatlon at Seney NWR

Response The prmcrpal mortallty perxod for ledged whooprng cranes in the AWP and- the
RMP was fall and spring migration. Drewien et al. (1989) noted that - 76 percent of their
losses occurred during migration period. Lewis et al. (1992) noted that losses (60-80 )
percent) in the AWP were apparently heaviest during migration. These increased losses
may be due to the new hazards the birds face which juveniles have not previously
experienced (power lines, fences, hunting, some predators, disease). There are no _
whooping crane populations in the Great Lakes area, consequently we cannot comment on
whether their loss patterns in that area might be similar to those of the AWP or RMP.
Sandhill crane data are not necessarily indicative of mortalrty factors and rates which-
characterize whooprng craneg populatrons using the same geographrc areas ‘The Service
agrees that sandhill cranes rn the Seney area do not appear to experrence srgnrfrcant Iosses N
during mrgratlon - : - "
Comment Mlgratory cranes wrll dlsperse more wrdely as subadults than nonmrgratory
cranes,. hamperlng or forestallmg formation of pair bonds. These unsubstantiated -
assumptions are then used to Justrfy establrshment of a nonmlgratory rather than a
mrgratory flock of whoaping cranes.”

Response Drewren et al (1 989) found that when female whooplng cranes returned to
summer areas they generally dlspersed wrdely from the area where they hatched. In’
contrast, male whooping cranes had a greater propensrty for returnrng to Grays Lake and
establishing a defended territory near where they hatched. These tendencies of the two =
sexes would theoretically diminish the likelihood of inbreeding but, when small population
numbers are present, such drspersal may ‘limit the opportunrty for whooplng cranes to find a
compatrble mate. Likewise, ‘Nesbitt found that female Florrda sandhrll cranes tended to -
disperse more wrdely than males ‘The, 1988 decision to concentrate on establishing a* _
nonmigratory population before trylng to reintroduce another mrgratory populatlon, was
prlmarrly due to the lack of any proven technrque for establrshrng a mrgratory populatron

Comment Are there any records of whooprng cranes breedlng rn open saw palmetto SE
Pralrle'f' RN

Response: There are no records of whoomng cranes breedmg in any non-wetland sites.’
There also are no conflrmed records of whoopmg cranes breedmg in Florida although early
naturalists’ reports suggest whoopmg cranes were resrdent year round Habitat in'the -
Kissimmee Prairie release area is similar to areas near Whrte Lake, Loursrana, where SR
whooprng cranes nested |nto the 19305 ' : S

Comment: With reference to the Florlda rerntroductron the statement in the F'lan that
additional pens will be built in the future, even before the 1993 experimental release to
determine suitability of the area has been evaluated, suggest that the Flonda release erI
proceed regardless of the autcome of the experimental release.

Response: ln the paragraph followrng the one mentlonlng addltlonal pens, the staternent is
made that additional releases may be made if the initial (first two years) results are '
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favorable. Each project is reviewed annually. The Federal Reaister publishing the final rule
on establishment of a nonessential experimental population in Florida (January 22, 1993)
noted page 5650 "Project progress will be evaluated annually.” Thereis nointentto
continue projects irrespective of their outcome nor has that occurred in the past. The only
other. relntroductlon experiment involving whooping cranes was the cross-fostermg study.
The cross-fostering was termmated after suffncrent evidence accumulated to indicate the
technique caused improper sexual lmpnntrng and may contnbute to hlgh mortallty in
released birds. - , _ o

The mention that add:tlonal pens would be huilt in the future was meant to convey the ‘
intent to have a series. of release enclosures scattered over the Kissimmee Prairie, not srmply
one or two release pens. The research at Grays Lake NWR indicated that male whooping
cranes evidence strong phllopatry and a tendency to establxsh a nestlng temtory near thelr
natal site. Females, in contrast, dispersed in random dlrectrons from thelr natal area, _
apparentlv seeking an appropriate mate. The scattering of sexually matire females is one of
the early theories for failure of appropriate pairing and reproductive activity among the '
cross-fostered cranes of the Rocky Mountains. The release enclosures in Kissimmee Prairie
are being scattered to increase the l[kelrhood that drspersmg females in ‘these’ small
populations wrll encounter suitable mates on territories.. However they wnll be constructed '
only on an as needed basis and only if the project contlnues : :

Comment: It.appears that a project, once approved by the Recovery Team/Service, may be
continued lndefrnltely regardless of the.level of success or failure. This shortcomlng has
been demonstrated by the Grays Lake cross-fostering. experlment Any remtroductron o
should. be allowed to contlnue only if the results so warrant not at all costs I -

Hesponse Prolects are evaluated at least annually by the Umted States and the Canad|an
Federal agencies and recovery teams, The Grays Lake cross-fostermg expenment is not. an
exampie of a prolect contmued lndefinltely regardless of the level of success. The pro;ect o
began.in 1975. The last eggs were transferred in 1988 and the experiment termlnated in|
1988 as soon as there were suﬁlclent data to document ‘the likelihood of i improper
imprinting and, when modelling showed that a self-sustaining population was unlikely to be
achieved using the cross-fostering. technique, even if the birds began breeding. Wild
whooping cranes require four to five years to reach sexual maturity. Only small nurnbers of':
eggs were available in the early years of the experiment and females experienced much
heavier mortality than males. Consequently, it was not until the mid-1980s that a _
reasonable sample of females reached sexual maturtty and allowed blologlsts 1o recognrze _
that there might be a problem. other than small numbers, contrlbutrng to the Iack of pairing. ,
Other theories for ‘the absence of pairing {a small number of reproductlve-age females and .
their wide dispersal prevented finding compatible mates) prevented an earlier declsmn untll
research in captivity and the wild provided evidence of improper sexual imprinting. The
experimental work in the years since 1988 has been directed at promoting pairing L
(translocation and forced pairing studies) of the remnant birds and gaining as much .
information as possible from these blrds Re:ntroductsons should contlnue only as Iong as 3
the results warrant. - . -

Comment: There is no mention of Seney’s suitability as a.reintroduction site. Seney was
gliminated in 1988 only because it. represented a mlgratory srtuation The only legltlmate L



reason for drscardmg Seney at that tlme was lack of a surtable rerntroductlon techmque
Although the technique remains to be completed isolation’ rearrnglgentle release (Urbanek
and Bookhout 1992; Urbanek and Bookhout 1993, in press) has already been developed to
an operational level. The area appears surtable asa whooprng crane relntroductron site
{Urbanek 1990 and unpubl datal ' 4 - '

Response The Recovery Plan does not drscuss surtabtlrty af other potent|al release areas f
{Okefenokee, other sites in Florida, Wisconsin, Minnesota). Such areas will likely receive
more attention in future Plan revisions after the Florida reintroduction efforts are adequately
evaluated and a suitable reintroduction technique is developed for a migratory population.
The Seney area appears suitable as a whooping crane reintroduction site. As noted in the
draft revision of the Recovery Plan, the technique developed for sandhill crane reintroduction
by Urbanek and Bookhout needs to be tested on whooping cranes. Data collected during -
the cross—fostenng study indicates that young whoomng cranes were not able to adequately
integrate into flocks of sandhill cranes and accompany them unless the sandhill crane foster
parents were present to. protect ‘them. Thus, captive- -reared whooping cranes also may not -
learn approprrate migration and wrntenng areas by flocklng with wild sandhlll cranes. '
Recent observatlons during the guide bird. research indicate that young captwe -reared
whoopmg cranes :mprrnted on thelr own spemes do not have a desrre to ﬂock wrth sandhrll
cranes. . :

Comment On page 48 "The authors noted the need for srm|lar studres on captlve-reared '
whooping cranes to see if they will associate with and learn migration from resident wild' -
sandhill cranes”, but then adds "these studies should occur whenever sufficient funds and
whooping crane eggs are. avallable wrthout detractrng from other ongomg relntroductlon -
studies. . The study site should be’ part of an approved reintroduction location.” ‘From the
brologlcal standpornt the research at. Seney should certalnly be carried forward with '
whooping cranes. It'is foolish to drscontrnue a successful effort when success has been so
difficult to come by elsewhere. '

Response The research at Seney in whrch captuve-reared sandhrll cranes were released mto
the wild, mtegrated ‘with wild sandhill cranes, and successfully mlgrated and returned to the
release area, isa valuahle piece. of research The unfortunate crane herpes health problem '
among the red-crowned cranes released in follow- -up studies prevented further evaluatron of
the- technrque with whlte cranes closely related to whoopmg cranes. “The specter of crane
herpes at the captrve-reanng site at’ Seney, its ‘unknown source, and the potential for
exposure of any whooprng cranes that rnlght be reared at ‘the same facllrty, casts a cloud of
doubt about the wisdom of conductlng the research at that site. The techmque proneered
by Horwich 1989, Archrbald and Archlbald 1992, and Urbanek and Bookhout 1982 should
be tested W|th whooplng cranes. It may be that the current gmde bird research wrll '
sufficiently answer the question about whether captlve—reared whooping cranes will
integrate wrth W|Id flocks of sandhlll cranes and Iearn mrgratlon and surwval techmques T
from them. : . » .

if the techmque can be tested at an approved relntroducuon srte it srmplrf es the process »
Testing the technique at an unapproved reintroduction site would mean the birds would ~~
have to be recaptured after the research was complete. It is unlikely that such birds will be
placed into another wild popuiation without the likelihood that they would attempt to return
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to their original release area. ‘While in the wild, the birds may be exposed to avian
tuberculosis. There is no techmque for identifying tuberculosis-infected hirds in the early
stages of the disease. Therefore the birds could not be added to existing captive flocks
without posing & ‘significant dlsease hazard. It'is currently Serwce ‘policy to not ship to
existing captive flocks {Patuxent, Calgary, ICF) any whooping cranes recovered from the
wild. Whooping cranes surviving after an experiment at an unapproved reintroduction site -
would have to be recaptured but. could not be placed where they might jeopardlza exrstlng
captive populatlons nor. used to supplement exlstmg wrld populatlons o

Comment._ The sectlon entltled Gunde Brrd Expenment appears to be a plan to save the _' :
Grays Lake project . e

Hesponse The goal of the Umted States and Canadran recovery efforts is to meet recovery j
goals for downhstxng and delrstlng ‘There is no plan to "save” the Grays Lake project but
the goal is to establish self—sustamrng mrgratory and nonm|gratory wild populatlons where
ever that is feasible. The guide bird experiment tests one technrque for introducing'a
migratory populatlon whlle contmu:ng to make use of remnant blrds in the RMP. ‘“The cross—
fostering research has been termmated but the federal agencres are stlll endeavonng to
reestablish a second migratory population in North America in the near future,” The first -
priority in the United States is to fully evaiuate the Florida’ reintroduction effort.” The first’
priority of the Canadian effort is to establish a second migratory population in Canada. A
suitable technique is needed to relntroduce whooprng cranes late thrs decade to a srte not &
yet selected in Canada et .

Comment Smce 1989 the posrtlon of the Flecovery Tearn has been that all avaﬂable e
whooprng cranes are comm|tted to the release program in Florrda and to capt:ve S
propagatron, and ‘therefore no eqgs are available for rerntroductlon technlque development at
other sites, Yet, in an abrupt action by decrsnon-makers in'late 1992 eggs are _suddenly

" available for technrque development at’ Grays Lake. Why? : o

Flesponse The Memorandum of Understandlng w:th Canadran Wildlife Servrce srgned in
16 to 24 whooprng cranes to the new captrve faolllty to be developed in Calgary, Canada '
These birds could be prov1ded over 4 years or, preferably ina shorter time |nterval so’ the
Calgary facrlrty could be producrng blrds in the late 1990" 5. The Service had a goal of )
releasing 9 to 12 whooprng cranes rn Florrda in Iate 1992 ar early 1993, The best estlmate
of avallabllrty of fledged birds ‘had to be’ based on lmmedlate past’ productlon rates, although
it was hoped that production would i increase as more palrs reached breedrng age in the wrld
and captivity. The 1989 through 1991 productron rates were ‘those on which the Servrce o
relied to judge avarlabllrty of whooplng cranes for Calgary, Florida, and other uses. The
production of fledged birds in 1989 through 1991 were ‘!1 11 and 7 respectwely Usmg o
the average of 9.6 birds fledged per year it dld not ‘appear’ that we would have any ‘birds in
excess of needs to stock the Calgary facility and reintroduce birds in Florida. ‘However,in
late summer of 1992, 28 whoopers were fledged and in 1993, 35 fiedged. These fortuitous
increases in production made it possible to meet the existing obligations and to |n|t1ate the
gurde bird research. The gurde brrd research dld recelve frrst prlonty for use of any
surplus productron .
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Comment: Aithough the guide bird experiment may provide some useful information, it _
wouid not be practical on a large scale even if successful, and certainly long-range planning
based on thls technique is premature and should not be part of the Recovery Plan.

Response The gurde brrd expaﬂment is part of the Plan Its future use as a relntroduonon
technique will depend on results of the experiment. It is premature to say the technique will
not be practical on a large-scale. There is presently no evidence that any other technique
will be more suitable. The Service will utilize whatever technique proves to produce a good
return for the number of eggs or young birds invested and results in "wild" birds exhlbltlng
appropriate behavior. Long-range planning is appropriate as long as approprlate :
contmgenores are mcluded to make allowance for unpredrctable events.. '

Comment The statement "The oross-fosterlng expenment successfully produced W|Id .
whaoping cranes capabie of migrating and surviving in a challenging environment” is not .
true if success is measured in return per number of eqgs expended

Response Suocess is rneasured in terms of achle\rlng sorne of the objectwes Irsted in the
original cross-fostering research proposal. Hypotheses belng tested included the o
assumptions that the foster-reared whooping cranes would learn appropriate mrgratlon and
wintering patterns, food habits, and survival behaviors from the foster-parents. The. . .
whooping cranes did learn the migration pathways and winter sites of their foster—parents
They mimicked the feeding behavior of the parents.and.a portron of the birds survived. The -
term success is defined by Webster as noted earlier., - oo o e

Comment "The completlon of the 2~vear projeot wrll prowde another deolsmn polnt about :
future efforts in the Rocky Mountains.” Plans to conduct another large-scale reintroduction
on this migration route are unwarranted, especially when better. rerntroductlon srtes and
more successful remtroduotron programs are. avallable ' S TR TN A

Response At thlS tlme there are no plans to start another Iarge-scale rerntroductlon on thrs :
migration route, but there is no basis for excluding the . Rooky Mountains as.one. of severa!
possible future reintroduction sites. . The studies referred to beyond 1994 would have the
dual objective of (1) testing other re1ntroduct|on teohnlques for. use ‘where the blrds would :
have to migrate and {2) further evaluating the Rocky Mountain area as a site to. rerntroduoe :
whooping cranes. The statement that there are better relntroduotlon sites. and. more ...
successful reintroduction programs are available is unfounded because the only other e
release effort is in Florida and it is. prernature to draw conclusions about that site. . _Work e
with sandhill:cranes has shown that they have some merit for. surrogate. research but also
that there are distinct differences between the two species. - For example, whoopmg cranes -
are more vulnerable than sandhill cranes are to avian tuberculosrs and collisions wrth aerial
lines. Studies of reintroduction techniques-and sites using sandhlll cranes may not have
direct applicability to whooping cranes.. That is why research.on. the remtroductlon
techniques using whooping cranes is- reoommended : Ca

Commsnt: Referring to page 59, paragraph 1, "Faotors which need to be examined include
age of birds, rearing methods, trme of year, and pre-release conditioning procedures.”. This -
has already been done and conclusrons drawn (Urbanel-c and Bookhout 1992}, The Service,
suggests that birds be (1)} isolation (puppetloostumel-reared (2) at the release site, and they
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be (3) gentle- released as ﬂlght-capable juvenlles (4) in late summer or autumn of the hatch :
year. _ : e

Response: The comment presupposes that the research accompllshed wrth sandhrll cranes
is directly applicable to whooping cranes. The listed factors remarn to be tested on
whooprng cranes, hence the statement in the Plan : .

Comment: In the recovery portlon of the Draft Plan where they drscuss establlshlng two
additional wild populat;ons, you ‘mention "The FWS and CWS will be responsible for -
selecting proposed sites and ranking’ them according to their biological suitability.” The.
criteria for ranking proposed sites should be based on biological considerations only, these
criteria should be explicitly stated by the recovery team, all available biological data shouid
be used in rankrng, and no sn:e should be exciuded from cons:deratlon for non b|olog|cal
reasons. : . : 2

Response: The Service agrees on the rmportance of brologrcal criteria as berng paramount |n
selecting a reintroduction site. Bioclogical criteria weré established by the recovery team in

the early 1980s and used in selecting the Florida releasé site. "However, biological events -
do not occur in a vacuum and it'is not appropriate to totally exclude nonbzologreal aspects p
from the selectlon process ' : . B

Comment:" Why is testing the gurde blrd technlque glven such h[gh pnorrty as a means of
introducing captive-produced whooping cranes‘into a migratory ‘situation? ‘Too miich -~
attention is given to the guide bird project as a means of starting a mlgrator\rr populatlon
Other methods are avallable that would be better, faster and more dlrect :

Response The gu:de blrd study is given no greater prlorlty than the other technlques
mentioned. It was initiated first because the United States and the Canadian recovery
teams and agencies were deliberating how to make good use of the birds surviving in the
RMP and these birds provrded one means of introducing properly imprinted, captive- =~
produced whooplng cranes into a ‘migratory situation where they might learn a preselected_
mlgratron route. "It was necessary to implement this research while the RMP contained
sufficient surwvmg members to provide the "guide” birds.” The guide bird pmposa! is .
described in enough-detail so ‘the readers ‘can understand the approach and because the
research is being lmplemented “There was no’ ‘existing publication describing the technique
which could be referenced as we did the work by Urbanek and Bookhout." Aithough not
described in our earlier draft of the revised Recovery Plan, other experimental techniques,
such as evaluating the use of ultralight aircraft and of truck transport to ‘teach’ whoopmg
cranes an appropnate migration route will be investigated. These techniques were

- discussed at length in the: 1992 meetlng of the recovery team. Research on use of an”
ultralight to train mlgratory cranes was propased “by Drs. George Gee and Dave Ellis. At
this time there are no research data on whooping cranes which provide a basis for"
evaluating other methods which are "better, faster,” or "more direct." Those statements
presuppose results whlch have not been tested

Comment: 1 find it remiss that the u:s. Recovery Plan lmp]ementatlon Schedule excludes e
Reglon 3 from partlclpatron in whoopmg crane recovery actlvmes, partrcularly the tasks to _'



a1

establish two addmonal wild populatlons develop release technlques, select release 51tes, =
and establrsh mrgratory populatlons : Co . ‘

Flesponse Reg:on 3 is not excluried from mvolvement The schedule reflects ongoung and :
immediate future projects {next 3 years). The ongoing projects in Regions 2 and 6 are a
historical consequence of the only surviving wild population being in those regions. Region

1 has been involved due to the RMP population and the reintroduction experiment begun in -
1975 which included their region. Region 8 {(now the National Biological Survey} has been -
involved in reintroduction experiments and propagates the whooping cranes at Patuxent
Wildlife Research Center. Region 4 is involved due to the reintroductions in Florida. Region .
3 has been invited to participate in recovery team meetings in the past but chose notto
attend because they had no active project within their administrative region. The Florida

and Canada reintroductions, if successful, would attain the downiisting goals and the goals .
for delisting have not yet been identified. - Since the release site has not been selected in
Canada, we are unable to predict whether the migration route of the second migratory flock_-
in Canada would include portions of Region 3. ‘A future revision of the Plan will likely - :
identify a more active goal for Region 3 and, when sufficient blrds are avarlable, mclude a
reintroduction effort in that former nesting habitat. .. -, SRR R ot ISRy
Comment: A renewed Grays Lake project aimed at another large-scale reintroduction
attempt at that site or other sites in that migration route appears to be promoted. - | do not
see how support for this proposal can be justlfred in: view. of the large loss of eggs and
farlure of pre\rlous attempts in thrs area. : . .

Response The Serwce ancl the recoverv team have made ne reoommendatlon on work |n
the Rocky Mountain area beyond the guide bird research which terminates at. the end of .
Fiscal Year: 1994, - The Draft Recovery Plan noted that following the-guide bird research ;.. ...
there would be :another decision point and an opportunrty for review .and recommendataons g
by all interested parties.:If additional birds are released in.the Rocky.Mountains using the
guide bird technique or other techniques, the releases would have the purpose of further..
testing survival in a sample of 10 to 20 birds. Such releases would help determine whether
a significant part of the low survival in-the cross-fostering research was a consequence of .
the technique and inter-species differences in communication, behavior, and flight ability, ..
and not a consequence of poor habltat condltlons

Comment A major def‘ crency of the Flan is the lack of standards by whrch to evaluate the :
success or failure of efforts to effect recovery of the.whooping cranes. For example,

survival one year after release is a suitable standard; e.g., if less than 50 percent of .
experimental birds survive one year after release, the project is terminated. . Without .. ..
standards, work continues, and continues, and at what cost, and for what result? The
recommendation to (page 52, paragraphs 3 and 4) "Periodically evaluate release success”
should be presented more seriously. Release success should be under constant scrutiny and
summarized on an annual basis. The resuits should be used to determine suitability of the
release site, effectiveness of the release method, and whether the project in guestion should
continue.

Response: Standards are desirable. Standards were used in selecting Florida as the area to
endeavor to establish a nonmigratory population. Standards were also followed when the
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cross-fostering project was evaluated and discontinued. Undoubtedly, standards will be
identified before another reintroduction site is selected within the United States. ‘Factors
being used in the Canadian recovery effort to select a release site for a second migratory
population include disturbance, access, ownership, local support for the reintroduction,
resndent sandhril crane populatlons and thelr m:graﬂon pathway, and hahltat features

The rule publrshed in the Federal Reglste descrlblng the remtroductlon in F!orlda mentlons
annual evaluation of the project. ‘All ongoing projects are reviewed and evaluated annually -
and opportunities for changes exist at that time. “Appropriate standards are difficuit to
identify for a k-selected species for which there is relatively little reintroduction experience
and oniy smail sample sizes. In the first release of Mississippi sandhill cranes the survival
one year after release was zero percent. If the suggested standard noted above had been
followed, then the Mississippi releasas would have been terminated. Additional releases -
were made, and over the years the survival one year after release has increased to 80 to
100 percent. The wild population has been very ably supplemented and a majority of the
birds now in the wild are from captive-production. Some-of these birds are now successful E
breeders. |f there is a biologically sound reason why survival does not meet a - '
predetermined level, and there is a likelihood the problem can be corrected; an effort should -
be made to correct the problem before a project is prematurely ended because a standard is -
being rlg:dly followed '

The -10- member whoopmg crane recovery team is compnsed of personnel wrth many years
experience with cranes of North America in captivity and-in the wild over broad geographic -
areas. Six members each have 25 or more years experience with cranes, one has 20 years,
and one has 10 years. Most members have devoted a significant part of their career to
benefit cranes. " Information was solicitated from others who are not team members. ‘The
Service and the recovery team are concerned about efficient use of the crane resources and -
funding and can'be counted on to recommend termination of a project whenever itis: clear
that itis blo!oglcally unsound, “Standards ‘should be general guidelines of purposes and
goais, and team members shéuld exercise thelr professnonal ]udgement in makmg
recommendatrons to mplement recovery . : I

Comment The work with sandhrll cranes at Seney represents the only successful Iarge- '
scale reintroduction of cranes-into a mrgratory 5|tuat|on that has ever been accompllshed

Response: As noted previously, the work at Seney was a useful contrlbutlon to our
knowledge about conditioning cranes for wild release in a mlgratory ‘situation. However, the -
results should be képt in proper perspective. It wasnota reintroduction in a depopulated -
area, but rather a release of captive-reared birds whlch resulted ll"l supplementlng a growmg
mrgratory populatlon of the same specles Do - : e




